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OBSERVATIONS 



GEOLOGY OF THE UNITED STATES. 



All inquuy into llie nature and properties 
of rocks, or the relative situations they occupy 
on the surface of the eaitli, has been much ne- 
glected. It is only since a few years that it has 
been thought worth the attention of either tJie 
learned or unlearned; and even now, a great 
proportion of both, treat such investigations with 
contempt as beneath their notice. 

The Germans were amongst the first who 
began to make accurate observations in this 
branch of science. Werner reduced the no- 
menclature to some regular form, and founded 
his system on the relative situations of tlie dif- 
ferent classes of rocks. Although subject to all 
the errors inseparable from svstems founded 
upon a speculative theory of ori^, the system 
of Werner ia still the best and most compre- 
hensive that has yet been formed. 

Wliy mankind should have so long neglected 
to acquire knowledge so useful to the progress 



of civilization — why the substances over which 
he has been d^ly stumbling, and without whose 
aid he could not exercise any one art or profes- 
sion, should be the last to occupy liis attention 
— is one of tliose problems, perhaps oidy to be 
solved by an analysis of the natiu-e and origin of 
the power of the few, over tlie many. 

The science of Geology, until lately, has been 
confined to speculative theories on the origin 
and formation of the eartli. Whether they have 
made any progress toward the discovery of that 
hidden mystery, or whether the last flieoi-y is 
nearer the truth than the first, is difficult to de- 
cide ; for we have no data, no scale by which we 
can measure tlieir relative merits. Each new 
theory is ushered in, by its author attempting to 
refute all former theories j but it is still doubt- 
ful whether success will repay the labour of so 
many men of briUiant imaginations, who have 
exerted their talents to make the discovery of 
the eartli's origin. Meanwhile, the useful appli- 
cation of the substances foimd on the earth's 
surface, to arts, manufactures and science, has 
been rapidly progressing in proportion to tiie 
increase of positive knowledge ; following in this 
respect, during great part of the last fifty years, 
tiie usual steps of rational civilization. 

In ail speculations on the origin, or agents 
that have produced the changes on this globe, 
it is probable that we ought to keep witiun the 
boundaries of the probable effects resulting from 
the regidar operations of the great laws of na- 
ture which our experience and obsci-vation has 
brought witiiin tiie sphere of our knowledge. 



When we overleap those limits, and suppose a 
total change hi nature's laws, we embark on the 
sea of uncertainty, where one conjecture is per- 
haps as probable as another ; for none of them 
can have any support, or derive any authority 
from tlie practical facts wherewith our espe- 
rience has brought us acquainted. The equa- 
tor has been supposed to have been once where 
tlte poles are now, to account for the bones of 
the animals now hving near the tropics beuig 
■found in the higher latitudes; yet without any 
change either in die poles or equator, it is cer- 
tiunly not impossible but even probable, that 
■ these animals, before their tyrant man obstruct- 
■• ed their passage, might migrate to the north 
" during nearly three months of the summer; 
and might have a sufficient quantity of heat, 
and a much greater abundance of nourisliing 
vegetal>le food, than the torrid zone could afford 
tlieni at that season. 

There does not appear to be any thing either 
in the climate or food tliat could prevent the 
elepliants, ihinocerases, ^c. from following the 
simng into the north, and aniving in the sum- 
mer even to die latitude of 50 or 60 degi'ees, 
and retiring to the warmer climates on the ap- 
proach of tlie winter ; on the contrary, it would 
appear to be die natural course of thtn3;s, and 
what I believe our buffaloes in the uninhabited 
paits of our continent still continue to do ; that 
is, to migrate in vast droves from soudi to 
_ north, and from north to south, in search of 
their food, according to the season. 

The birds and the fish continue theh migra- 
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tions, passing by roads out of the reach of man; 
the natural change of place which tlieh' wants 
require, has not been barred and obstructed by 
the united power and industry of the loi-ds of 
the creation.* 

To specify the many practical advantages 
arising from the knowledge of the nature and 
relative positions of the rocks which cover the 
surface of the earth, would require volumes. 
Here, it is only proposed to mention a few, 
which almost every man, during some period of 
his life, may find the necessity of resorting to. 

First, from the knowledge of the relative si- 
tualion of rocks and from an accurate investiga- 
tion of the usual succession of one species of 
rocks to another, we are guided in our search 
for coal, gypsum, salt, limestone, millstones, 
grindstones, whetstones, ^c; as well as tlie 
probable places where to look for all kinds of 
metallic veins and repositories: for example, 
coals have not been found under any species of 
primitive rocks ; of course, we shoidd not look 
for them in that class, and if when dig^ng for 
coal, we should come to the primitive rocks, 
we should desist. Coals have not been found 

* Until lately wD have rPBtricted nature to two modes 
of arting: by fipe, and by watpr: now, it is found, that she 
can rh»ii)fe and inptallize porks in the. dry way, uitbout 
any solntinn nr fluidity; and the galvanic pile may be 
formed in the stratificBti'ins of a mountain, an well aa in a 
ciiemist's laboratory. These we two other modes wlierein 
we miiBt now allow her to change and modify the surface 
of this earth; and who ran say how many more means 
yet unknown, she may possess? each of which, when found 
out tiy aiTtiiate ami impartial observation) must make a 
change in former theoriea. 
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in any profitable quantities under any cor«side. 
rablc Ijcd of limestone, ^c. £50. Wolfram ac- 
companies tin in the greatest part of tlie tin 
mines ; of course the appearance of wolfram is 
a sign, that most probably tin may be found in 
the vicinity, 6jc. Great sums of money have 
been lost in the United States, and in other 
countiies, by di^ng for substances among 
classes of rocks, which have never been found 
to contain them elsewhere ; and of course the 
probabihty was against their being found in tliat 
dass of rocks here. 

" A knowledge of the nature and properties of 
rocks, and the results of their decomposition, 
enables us to judRC of their hardness, easy or 
difficult decomposition, their component parts, 
mode of sphtting, ^c. by which we judge of 
tlieir fitness for house buildings, roofing, road 
making, burning for lime, cliina or pottery, biick 
making, glass making, hearths for forges and 
fiu-naces, ^c. We likewise know, by previous 
expeiience, the nature and richness of any me- 
tallic ore tiiat may be found, and can calculate 
from the expense of procuring any ascertained 
quantity, whether the mine vrill pay for the 
working. It is thus we may avoid the losses 
of dig^ng for species of ore, such as pyrites, 
that is woi-th Uttie or nothing; as well as ex- 
pending money in working a mine that was not 
rich enough to pay the labour. Much money 
miglit be saved by tiiis kind of knowledge, in 
road making, where it frequentiy happens that 
a rock, sucli as limestone, slate, serpentine, ^'c. 
which would not perhaps last three months, is 
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taken in preference to a quaitz or hornblende 
rock, that would wear one or two years. Ex- 
pense is often incurred by making and burning 
bricks, that are useless from the day containuig 
too great a quantity of calcareous matter ; or of 
burning hme when the stone attempted to be 
burned contmns too little of calcareous, and too 
much of argillaceous or other foreign matter, 
which prevents it being reduced to quicklime; 
all which, the proper apphcation of a small 
quantity of acid might prevent. 

It may be objected, that there are profes- 
sional men who will give advice on tliese sub- 
jects, on better terms than we can acquire our- 
selves the necessary knowledge; but it is some- 
times the case with all kinds of counsellors, that 
they are more interested in the profits of the 
process, than in the profits of the result: and 
when it is considered, that less than half the 
time necessary to ^ve a smattering of any of 
the dead languages at our academies, would be 
more tlian sufficient to give our youth a com- 
plete knowledge of the common and useful ap- 
pUcations of earths and rocks, we may reason- 
ably hope that ere long some portion of time 
will be appropriated in our colleges and univer- 
sities, to studies of undisputed utility; and that 
a knowledge of substances, their properties and 
their uses, will be permitted in some degree to 
encroach on the study of mere words. The 
time seems fast approaching when what is call- 
ed leai-ning will not in all cases be deemed, as it 
has been in too many, synonymous witli know- 
ledge. 
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The greatest part of the first and second 
chapters of these observations was pubHshed in 
the sixth volume of tlie Philosopliical Transac- 
tions, at Philadelphia, ^vith tlie geolo^cal map. 
Tliis was afterwards translated into French, and 
published in the Journal de Physique, for Fe- 
bruaay, 1813, accompanied also by a geologicjj 
map ; since which we are indelrted to tlie active 
attention of Dr. 8. L. Mitchill,* for the only 
correction that has since been made, wliich 
consists in extending the alluvial over the whole 
of tiie east end of Long island, whereas we had 
supposed that the alluvial of tiie noi-ftiem skirts 
of tlie island had rested on primitive. During 
an excursion last summer, an opportunity was 
afforded of asceitaining and extending tiie li- 
mits of the transition in the states of Pennsyl- 
vania and New York, as well as the boundaries 
of the great primitive formation, nortii of the 
Moliawk ; and fixing the Umits of the transition 
on Lake Champlain and in the state of Vermont 
with moi'c precision. 

Tlie tiiird and fourth chapters, are an attempt 
to apply Geology to agriculture, in showing the 
pi'obal)Ie effects the decomposition of the difier- 
ent classes of rocks may have on the natiu-e and 
fei tihty of soils. It is the result of many obser- 
vations made in Europe and America, and may 
perhaps be found more useful in the United 
States than in Europe, as more of the land is 
in a state of nature, not yet changed by the in- 
dustry of man. 
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* Dr. Bruce's Mineralogical Journal, vol. i. 
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CHAPTER I. 



General Remarks on the Method of pursuing Ge- 
ological Researches, with a few Observations 
on the different Chains of European Moun- 
tains^ compared with those of the United States 
ofJimerica. 

The examination of the different substances 
which cover the exterior of the globe, may be 
commenced and pursued in two ways, both lead- 
ing to the same point, though by opposite roads. 
The frst^ beginning by an accurate investigation 
of a small poi-tion of the surface, describing ex- 
actly the different rocks, with their immense 
variety of an-angement in the position of their 
component parts, detaihng the changes acciden- 
tal or natural constantly occurring in their re- 
lative situation, and endeavouring to reduce the 
whole into some regular aeries of arrangement. 
This method necessitates the reunion of a great 
number of those portions, before any correct ge« ' 
neral ideas can be formed. 

The second, beginning with tiie great out- 
lines, traces the Iknits which divide the prin- 
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cipal classes of rocks, and their relative situa- 
tions and extents; leaving the examination of 
the vast variety, contained in each class, to be 
regulated by the general principles previously 
acquii'ed. 

The method founded on accurate observa- 
tion, though limited in extent, would appear to 
be tlie best, and conflrmed by the practice of 
acquiring all the other sciences ; and yet on a 
fiirtlier examination, there are serious objec- 
tions arising from the difficulty of the execu- 
tion, on account of the great variety and imper- 
ceptible shades of gradation from one kind of 
rock to another ; which would render the no- 
menclature extensive and intricate, necessitating 
long and voluminous descriptions, conveying 
imperfect ideas, that rather fatigue than instruct: 
for example, it would require a volume to de- 
scribe all the varieties of rocks found in a range 
of forty leagues of the primitive formation; and 
in two leagues, either to the right or left of the 
same range, the changes would fill another vo- 
lume. 

In tracing the outlines of the different fonna- 
tions in most countries, there is less conhasion 
and embarrassing description necessary; the li- 
mits once ascertained, a few pages define the 
boundaries, and explain the relative situations to 
the comprehension of every reader. For ex- 
ample : in the north of Europe, Norway is pri- 
mitive with a few exceptions, the greatest part 
of which is the basin sun-ounding Christiania, 
which is transition. Sweden is primitive, ex- 
cept the southern part in Scania, and part of 
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the coast of the Categat, with some of tlie bor- 
ders of the great lakes, which are secondaiy. 
Both sides of the gulf of Bothnia to tlie Noith 1 
cape, and from thence thix>ugh Fmland to St 
Petersburg are primitive. From St. Petersbui^ \ 
to the secondary hmestone of the Crimea is al- 
luvial, except in three places, a narrow bed of 1 
chalk at Sewsk, twelve posts south-west of Tu- 
la, between Bogouslaw and Coisoun, eight posts | 
south of Kiew, and from Elisabethgrad four j 
posts to Wodinaria, where the primitive ap- 
pears in the beds of the rivers. The secondary ] 
limestone of the Crimea is succeeded by the 
ti-ansition, about one and a lialf league soudi of 
Sunphh'opol, and the whole range of mountains 
along tlie Black sea on the south side of the 
Crimea is d'ansition. 

The soutli side of the Baltic is an extensive 
alluvial formation, bounded in Poland by the 1 
secondary limestone at tlie foot of the Carpa*. I 
thian mountains, in Silesia and Saxony by the 
edge of the secondai-y limestone that covei-s 
the foot of the Bohemian mountains, and so 
along the Thuringwald and Hartz to the North 
sea. Between these n.ountains and the Baltic, 
is one continued plain of alluvial with few or 
no exceptions, die exact limits of which would 
be easily ascertiuned, and still more easily de- 
scribed, to the understanding of every one ; 
even the omission of some exceptions wotdd 
not materially aifect the utility, as they would 
be rectified by the next observer. 

Another inconvenience seems to aiise out of 
the method of examining minutely a small por- 
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tion, or part of one range of mountains, and 
that is tlie formation of a system which, tliough 
according exactly with the stractuie of the coun- 
try examined, is too often in contradiction with 
the nature and formation of most others ; tend- 
ing in very many cases to perplex the reader, 
and throw the whole into discredit. In the pre- 
sent state of geological knowledge, an accurate 
definition of the rocks, commonly found united 
in great and extensive masses, witli the limits 
of separation between them and rocks of the 
otlier great classes or formations, might perhaps 
be the plainest and most certain mode of in- 
creasing our knowledge, correcting the eiTors 
of the vast number of old, and tlu'owing more 
light on tlie formation of new systems. 

The short period of time that mankind seem 
to have been capable of correct observation, and 
tlie minute segment of the immense circle of 
nature's operations, that has revolved during 
the comparatively short period, renders all spe- 
culations on the origin of the crust of the earth 
mere conjectm-es, founded on distant and ob- 
scure analogy. Were it possible to separate this 
metaphysical part fronvthe collection and clas- 
sification of facts, tlie truth and accuracy of ob- 
servation would be inuch augmented, and the 
progress of knowledge much more certain and 
imiform ; but the pleasure of indulging the ima- 
gination is so superior to that derived from the 
labour and dmdgeiy of observation — ^the self- 
love of mankind is so flattered by the intoxi- 
cating idea of acting a part in the creation — 
Ui«t "carcely expect to find any grea.-t 
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fioUection of facts, untinged by the false colour- 
ing of systems. 

, The peculiar structxu"e of the continent of 
' North America, by the extended continuity of 
the immense masses of rocks of the same for- 
mation or class, with tiie uniform structure and 
regularity of their iminteri-upted stratification, 
forces the observer's attention to the limits 
which separate the gi-eat and principal classes ; 
on the tracing of which, he finds so much or- 
der and regularity, that the bare collection of 
^the facts partake somewhat of tlie delusion of 
theory. 

Tlie prominent feature of the eastern side of 
' the continent of North America, is an extended 
range of mountains, running nearly nortli-east 
and south-west fi'om tlie St. Lawrence to tlie 
'Mississippi, the most elevated parts as well as 
.the greatest mass of which consists oipnmUive 
,as far soutli as tlie Hudson river, decreasing in 
height and breadth as it traverses the state of 
New Jersey. The primitive occupies but a small 
part of the lower country, where it passes through 
the states of Pennsylvania and Maryland, where 
the highest part of the range of mountains to 
the we^ consists of transition, witii some inter- 
vening vallies of secondary. In Virginia, the pri- 
mitive increases in breadth, and proportionally 
in height, occupying the greatest mass, as well 
as the most elevated points of the range of 
mountains in the states of North Carolina and 
Georgia, where it takes a more westerly di- 
rection. 
Though this primitive formation contains all 
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the variety of primitive rocks found in the moun- 
tmns of Europe, yet neither tlieir relative situa- 
tion in the order of succession, or tlieh' relative 
heights ui the range of mountains, correspond 
with what has been obsei-ved in Europe. The 
order of succession from llie clay state to the 
granite, as well as the gradual diminishing 
height of tlie strata, from the gi'anite through 
the gneiss, mica slate, hornblende rocks, down 
to the clay slate, is so often inverted and mix- 
ed, as to render the arrangement of any regu- 
lai' series impracticable. 

No secondai-y hmestone has been found on 
the south-east side of the primitive, nor any se- 
ries of other secondary rocks, except some par- 
tial beds of the old red sandstone formation, 
which partiy cover its lower edge; in this, it 
seems to resemble some of the European 
chains, such as the Caa-patiiian, Bohemian, Sax- 
on, Tyrolian and Alpine or Swiss mountauis ; 
all of which, tliough covered mth very exten- 
sive secondary limestone formations on tiieir 
nortii and west flanks, have littie secondary 
limestone on their southern and eastern sides. 

The old red sandstone above mentioned, co- 
vers partially the lower levels of the jfrimitive, 
from twelve miles south of Connecticut river to 
near the Rappahannock, a range of nearly four 
hundred miles; and though often interrupted, 
yet retains through the whole distance that uni- 
form featm'e of resemblance so lemarkable in 
the other formations of this continent. The 
same nature of sandstone strata is observable, 
rnnrung in nearly the same direction, partially 
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Covered with wacke and greenstone-trap, and 
containing the same metallic substances. The 
above uniformity is equally observable in tlic 
great alluvial formation which covers the south- 
east edge of the piimitive, from Long island to 
the gulf of Mexico, consisting of sand, gravel, 
8jc. with raai-sh and sea mud or clay, contain- 
ing both vegetable and animal remains, found 
from thirty to forty feet below the surface. 

Along die nortii-west edge of the primitive, 
commences the transition formation, occupying, 
after the piimitive, some of the lughest moun. 
tains in tiie range, and appears to be both 
higher and wider to the west in die states of 
Pennsylvania, Maryland, and part of Virginia, 
where the primitive is least extended, and low. 
est in height. It contains all the varieties of 
rocks foimd in the same formation in Europe, 
as the mountains in the Crimea, ^c. and resem- 
bles in this the chain of the Carpathian, Bohe- 
mian and Saxon mountains, which have all a 
very considerable transition formation, succeed- 
ing die secondary limestone on their northern 
sides. Anthracite has been found in different 
places of this formation, and has not yet been 
discovered in any of the other formations in 
North America. 

The necessity of such a class or division of 
rocks as the transition, has been doubted by 
some, nor is it now generally used in the south 
of Europe; but such rocks are found, and in 
very considerable quantities, in almost every 
country that has been examined. There are 
only two classes, ihe primitive or secondary, ia 
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which they can be jdaced. Tiiey are excluded 
from the primitive, by containing pebbles, evi- 
dently rounded by attrition when in an iiau- 
lated state, and by the remains of organic sub- 
stances being found, though rarely, in them; 
and yet many of the variety of transition rocks, 
such as tlie grey wacke slate, and quartzose ag- 
gregates, are hardly distinguishable from primi- 
tive slate and quartz when fresh ; it is only in 
a state of decomposition, that the grain of the 
transition rocks appears, and facilitates the dis- 
crimination. 

If they are placed with the secondaiy, they 
would form another division in the class, al- 
ready rather confiisedly divided; as their hard- 
ness, tlie glossy, slaty, and almost chrystalline 
structm-e of the cement of a great propoilion of 
the transition aggregates, would exclude them 
from any division, aa yet defined, of tlie other 
secondaiy rocks. Besides the objections arising 
out of their individual structure, tlie nature of 
their stratilication removes them still furtiier 
from the secondary, and makes them approach 
still nearer to tlie primitive. They are found 
regularly stratified, generally dipping at an an- 
gle above twenty and not exceeding forty-five 
degrees from the horizon; whereas, the secon- 
dary rocks ai-e either horizontal or undulating 
vrith the inequalities of the surface. A bed of 
grey wacke, or grey wacke slate and transition 
limestone, runs south-west from the Potomac 
to near the Yadkin river, a distance of two hun- 
dred miles, from one to five miles in breadth, 
ha\ing tlie primitive formation on each side, 
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dipping the same as the primitive, thougli at a 
less angle, the strata running in the same direc- 
tion; and from its relative situation, dip, and 
stratification, bearing no characters of the se- 
condary, not having been yet found alternating 
with secondary rocks, it cannot be classed with 
them, witliout destroying all order and introdu- 
cing confusion. To class it with the primitive, 
would be making the primitive include not only 
ag^egates composed of pieces of different kinds 
of j'ocks rounded by attrition, but also limestone 
with a dull fracture, coloured by organic or other 
combustible matter, which it loses by being bm-nt. 
It would perhaps add to the precision of the 
classification, if this class was augmented by 
placing some of the porphyritic and other rocks 
in it, which arc more of an eaitliy than chrys- 
talline fracture, but which at present are consi- 
dered as primitive. 

It might have been as well if, when giving 
names to the different classes of rocks, all re- 
ference to the relative period of their origin or 
formation had been avoided; and in place of 
primitive and secondary^ some other names liad 
been adopted, taken from the most prominent 
feature or general property of the cU , of rocks 
intended to be designated, such as perhaps chrys- 
talhne in place of primitive — deposition or hori- 
zontal in place of secondary, £50. ; but as tiiose ■ 
old names are in general use, and consecrated 
by time and long habit, it is more than proba- 
ble that the present state of our knowledge 
does not authorise us to change them. Tlie 
Htloption of new names, on account of some 
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new property discovered in the substance la Uie 
cause of much complication and inconvenience 
already ; and if adopted as a precedent in iii- 
ture, y/dX create a confused accumulation of 
terms calculated to retard the progress of the 
science. When we change tlic names given to 
defuicd substances, by tliosc who went before 
us, what right have we to suppose, tliat poste- 
rity will respect our own nomenclature ? 

On the noitli-west side of the transition for- 
mation, along die whole range of mountains, 
lays the great secondary formation, which, foi' 
the extent of the surface it covers and the uni- 
formity of its deposition, is equal in magnitude 
and importance, if not superior, to any yet 
known: there is no doubt of its extending to 
the borders of the great lakes to the north, and 
some hundred miles beyond the Mississippi to 
the west. We have indeed every reason to be- 
lieve, from what is ab'eady known, tiiat Uie h- 
mits of this great basin to the west, is not far 
distant from the foot of the Stony mountains; 
and to the north, that it reaches beyond Lake 
Superior, giving aii area extending from east to 
west fi'om Foil Ann, near Lake Champlain, to 
near the foot of the Stony mountains, of about 
fifteen hundi-ed miles, and from south to north 
from the Natchez to tlie upper side of tiie great 
lakes, about twelve bundled miles. 

Tliis extensive basin is lilled with most of 
the species of rocks, attending the secondaiy 
formation elsewhere, nor is their continuity in- 
terrupted on tile cast side of tiie Mississippi by 
the intei-position of any otiier formation except 
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the alluvia] deposits on the banks of the large i 
rivei-s. The foundation of most of the lev^ 
countries is generally limestone, and the hills 
or lidges in some places consist of sandstone: 
a kind of dark coloured slaty clay, containing j 
vegetable impressions, with a little mixture of 
carbon, frequently alternates with all the strata 
of this foi-mation, the whole of which is nearly 
hoiizontal. The highest mountains are on the 
external borders of the basin, gradually dimi- 
nishing in height towards its centre. 

Two divisions of the secondary fonnation 
common in Europe have not yet been fisco- 
vered in this — tJie chalk formation, and what j 
Werner calls the newest flloetz-ti-ap formation, f 
The limestone generally found in this basin is of | 
a bluish colour, running thi'ough all tlie shades 
to a dingy black, having an even, rather earthy 
fracture, and sometimes a schistose structure. 
The flints found in the secondary limestone in | 
America, are generally black, resembling the , 
Lydian stone, and in all kind of irregular forms 
and branches intimately mixed with the lime- 
stone. The limestone, which often follows the i 
chalk formation in countries where chalk has ^ 
been found, is generally of a white, ranning intd 
a drab or light-brown colour, a smooth, com- 
pact, conchoidal, almost resembling the flinty 
fracture ; having in some parts of the stratum 
rounded nodules of flint, interspersed apparent^ j 
ly without order; the flints in some places light J 
coloured, in others dark ; and some of tlie no- 
dules whitish on the outer edge, and blackisli I 
towards the centre. 
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A very extensive and regular formation of 
tile above mentioned kind of limestone, suc- 
ceeds the chalk in Europe, and covers the tran- 
sition formation on the north aide of the moun- 
tains of the Crimea ; holds tlie same relative si- 
tuation along the noith side of the transition on 
the Carpathian mountains; continuing tiu'ough 
Silesia and Bavai'ia along the Bohemian moun- 
tains to Ratisbon; from flience up tiie Danube, 
to Schaffhausen on tiie Rhine ; and follows the 
north-west side of the Jura, across the Rhone 
to the Mediterranean: the limestone during tiiis 
long course, is gimilai-, both in colour and struc- 
ture ; and in some places on the banks of the 
Danube, is in a schistose form. It is tliis kind 
of limestone wherewith they make the plates 
which atford sucli exact impressions of writings 
and designs at Munich ; its compact, homoge- 
nous structure, witliout any grain, renders it ca- 
pable of receiving almost a metallic polish. 

The absence of the newest floetz-trap forma- 
tion (which pai-lially and UTegularly covers all 
other formations, thereby breaking the conti- 
nuity of the other sti'ata) with the effect of the 
violent convulsions and earthquakes, so fre- 
quent m tiic vicinity of this tUsputed fonna- 
tion, may be one cause why the prosecution of 
geological researches is so much more easy in 
North America than in Europe. A second cause 
producing much more universal and extensive 
effects, may pei-haps be found in tlie difference 
of tile number and magnitude of the accidents 
and changes that have been effected in the 
stratifications of tlie different classes of rocks 
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|, on the European continent, since their oiiginal 
formation; by the effects of water, during the 
immensity of time, partially washing away the 
superincumbent strata, most liable to decompo- 
sition, and leaving the more hard and durable 
pai-ts of the same stratification in tlieir original 
positions; or by the long and continual action 
of rivers wearing deep beds, and exposing to 
view the subordinate strata, giving to tlie whol6 
the present appearance of a confused and inter- 
rupted stratifications, tliough it might have been 
uniform and regular in its oiiginal state. Ri- 
vei-s likewise, by undermining, tlu-ow immense 
masses out of their places, and create a disor- 
der and coniusion, not easily unravelled. 

A third cause of the facifity of geological ob- 
sei-vations on this continent, may arise from the 
whole continent east of the Mississippi follow- 
ing the arrangement of our gi'eat chtun of moun- 
tains. This chain commences at the St. Law- 
rence river, and appears to be a spur from the 
great mass of primitive, which occupies all the 
northern parts of tiie continent, mns a south- 
westerly course to the borders of Florida, is co- 
vered by tile alluvial, and bounded by tiie sea 
On the east side ; on the west side it is covered 
witii a considerable transition formation, which 
is followed by a still more extensive secondary 
formation, all of which run in a regular hue of 
continuity. Europe, on tiie contrary, is formed 
of five or six chains of mouiitMns, all following 
different laws of stratification, and fi-equentiy 
intemipting each other; wliicli increases the 
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Iffifficulty of arranging them in groups, and aug- 

■ Bjents the apparent confiision. 

The rivers in North America have not ge- 

[ nerally cut so deep into the different strata, 

' either in the mountains, or during their course 
through the level counti'v, as materially to de- 
range tlie stratification; nor do we find those 
immense and inaccessible precipices, which ren- 
ders the prosecutibn of geological researches al- 
most impossible. Broken, detached masses of 
one formation, covering the tops of mountains, 
with their sides or foundation composed of dif- 
ferent classes of rocks, seldom occurs; and 
where any irregularity or apparent confusion 
takes place, the vicinity generally admits of a 
sufficient examination of the surroundijig strata, 
80 as to account for the accident without affect- 
ing the general arrangement. 

The atratification of the great chirins of moun- 
tains in Europe is so cut up and deranged by 
the action of water, wearing deep vallies, sur- 
rounded by inaccessible precipices, that at every 
step some unaccountable difficulty occurs ; the 
stratification is irfegular and contradictory, the 
constant alternation of difffei'ent formations baf- 
fles all the research which the nature of the 
place will permit of: if persevering industry, 
by accurate and minute investigation, should re- 
duce to some order one part of the chain, ano- 
ther part of the chain of mountains, changed by 
different series of accidents, cannot be reduced 
to order by the same i-ules ; and the observer 
may perhaps find, that he has not been acqui- 
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ring the knowledge of the natural stnicture and 
an-angement of the original stratification, but 
only an imperfect idea of some accidental 
changes, h is probable in such cases, that it 
would be better to begin witli taking genei^ 
and extensive views of the whole chain, endea- 
vouring to find out the key to the original or- 
der of stratification, whicli would render it more 
easy to account for the accidents wliich, when 
examined separately, appeared to be irrecon- 
cileable exceptions. 

The difference between tlie ranges of moun- 
tains in Europe and North America, appeai-s to 
be much greater, as respects the accidental and 
subsequent changes, than in the original order 
and arrangement of their stratification, in tli^e 
relative situation whereof they fi-equently agree. 
On the edge of the secondaiy, not far distant 
from the transition, have been found the most 
productive salt springs, yet discovered in Noilh 
America, iimning nearly uoitli-east from Pi- 
geon's river in tiie state of Tennessee, to Lake 
Onondaga ; Uie salt works at Abingdon, and 
many other salt springs, though not wrought, 
occur ; and in tiie same direction of the stratifi- 
cation, gypsum has been ^covered. Tins si- 
tuation of salt and gypsum, corresponds witli 
the situation of tiie salt mines at Cracovia in 
Poland, which, with some otiiers in tiie same 
country, are found on the edge of tiie secon- 
dary, almost touching the great transition for- 
mation, which covers the noi-th side of the Car- 
[ pathian mountains. 
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The country round the Baltic, bounded by a 
line running easterly to the Hartz, through Si- 
lesia, along the Carpathian mountains to the 
Crimea, and north by St. Petersburgh, including 
Denmark, part of Russia, Pmssia, Finland, Swe- 
den and Norway, is similar to the east side of 
the river Mississippi in North America, inas- 
much, as it contains little or none of the basalt 
or newest floetz-trap formation ; and very few 
warm springs, in proportion to tlie surface, have 
been yet found in eitiier of the countries above 
mentioned : though on the south side of tliat 
line in Hungaiy and Bohemia, the floetz-trap 
foi-mation and hot springs are frequent; and 
in crossing the stony mountains on the west 
side of North America, between the sources of 
the Missouri and Columbia river, two very hot 
springs were found by Captain Lewis : the same 
mountains likewise contain rocks of die newest 
floetz-tiap formation. 

Tlie shells and otiier remains of organized 
matter, have not yet been examined with that 
accuracy of discrimination necessary to form 
just conclusions. Tliose found on tlie south- 
east side of the primitive are almost exclusively 
contained in the alluvial, in wliich considerable 
banks of shells, mostly bivalves, run parallel to 
the coast, imbedded frequentiy in a soft clay or 
mud resembling much that in whicli the living 
animal is now found on the sea shore, which 
makes the supposition probable, that they are 
of the same species. The shells found north- 
west of the primitive range, in the great secon- 
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dary formation, are in great abundance, and 
consist of various species of Terebratulse, En- 
crinites, Madripores, Caryophillites, Ammo- 
nites, Retipores, NummuUtes, fjc. most of 
which being washed out of the banks by the 
agitation of the water, are to be found in high 
preservation on the south side of Lake Erie. 
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CHAPTER II. 

Obsertations on the Geology of the United States 
of America^ in Explanation of the geological 
Map. 

Necessity dictates the adoption of some 
system, so far as respects the classiiication and 
an-angement of names. The Werneiian seems 
to be tlie most suitable, first, because it is the 
most perfect and extensive in its general out- 
lines — and secondly, the nature and relative si- 
tuation of the minerals in the United States, 
whilst they are certainly the most extensive of 
any iield yet examined, may perhaps be found 
tlie most correct elucidation of the general ac- 
curacy of that theory, so far as respects the re- 
lative position of the different series of rocks. 

Without entering into any investigation of the 
origin, or first formation of the various sub- 
stances, the following nomenclature will be 
used. 

CLASS L— Primitive Rocks. 

SIENA SHOWN, 



1. Granite, 

2. Gneiss, 

3. Mica Slate, 

4. Clay Slate, 

5. Prinutive Limestone, 
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6. Primitive Trap, 

7. Serpentine, 

8. Porphyry, 

9. Sienite, 

10. Topaz-rock, 

11. Quartz-rock, 

12. Primitive Hinty-slate, 

13. Primitive Gypsmn, 

14. White-stone. 



CLASS n. — Transition Rocks/ 



CARBUNB. 



1. Transition Limestone, 
S. Transition Trap, 

3. Grey Wacke, 

4. Transition Flinty-slate, 

5. Transition Gypsmn. 



CLASS III. — Floetz or Secondary Rocks. 

UGHT BLUE. 

1. (dark blue) Old Red Sandstone, or ist Sai^d- 

stone Formation, 
S. Rrst or Oldest Flcetz-limestone, 

3. First or Oldest Flcetz-gypsum, 

4. 3d or Variegated Sandstone, 

5. 2d FlcBtz-gypsum, 

6. 2d Flcetz-limestone, 

7. 3d Flcetz-sandstone, 
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8. Rock-salt Formation, 

9. Chalk Formation, 

10. Floetz-ti'ap Formation, 

11. Independent Coal Formation, 
iiS. Newest FIcetz-trap Formation. 

CLASS IV.—Mbrcial Rocks, 



1. Peat, 

3, Sand and Gravel, 

3. Loam, 

4. Bog Ii-on-ore, 
g. Nagel-fluh, 

6. Calc-tuff, 

7. Calc-sinter. 



Jill the rock salt and gypsum hUheiio found 
in the United States, has been traced westward 
of this line. 

To the east of Hudson's river, the primitive 
class prevails, both in the mountains and in the 
low lands, decreasing gradually as it proceeds 
south ; it is bounded on the side of tlie ocean 
by ilie vast tracts of allu\-ial formation wliich 
skii-t the gi-eat granite ridge, while it serves as 
a foundation to tliat immense superstructure of 
transition and secondary rocks forming tlie great 
chain of mountains that occupy the interior of 
the continent to the westward. 
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The primitive, to the eastward of Hudson's 
tiver, constitutes the highest mountains, while 
the htde transition and secondaiy that is found, 
occupy the low grounds. To tlie south of the 
Delaware, the primitive is the first rock after 
the alluvial foraiation of tiie ocean — the lowest 
step of the stair which gradually rises through 
the different formations to the top of the Alle- 
ghany. 

To the eastward of the state of New York, 
• the stratification runs nearly north and south, 
and generally dips to the east, looking up to 
tiie Wliite Hills, the most elevated ground. In 
New York state, and to the southward and west- 
ward, the stratification runs nearly nortli-east 
and south-west, and stiU dips to tlie east. All 
the rivers east of the Delaware run nearly noilh 
and south, following the stratification, while the 
southern rivers incline to the south-east and 
north-west directions. 

Throughout the greatest part of the eastern 
and northern states, the sea washes tJie foot of 
tlie primitive rock; the deposition of that ex- 
tensive alluvial formation commences at Long 
island, increasing in breadth to the south, form- 
ing a great part of both the Carolinas and Geor- 
gia, and almost the whole of the two Floridas 
and lower Louisiana. The coincidence of the 
gidf stream, with all its attendant eddies, depo- 
sitions, ^c. rolling along this whole extent, from 
the gulf of Mexico to Nantucket, may create 
speculative ideas on the origin of this vast al- 
luvial formation, while the constant supply of 
caloric brought by that sweeping current from 
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the tropics, may perhaps account for the sud- 
den and great change in the temperature of (he 
climate within the reach of the Atlantic. 

The great distance occupied by the same or 
similar substances in the direction of tiie strati- 
fication, must strike the observer ; as in the pri- 
mitive rocks, the beds of primitive Hmestone and 
dolomite, containing in some places chrystallized 
feldspar and tremolite, which are found alterna- 
ting with gneiss, for ten miles between Dover, 
state of New York, and Kent, state of Connec- 
ticut, appear forty miles noi-th at Stockbridge, 
Connecticut, and eighty miles south, between 
Singsing and Kingsbridge, New York; where, 
after crossing the Hudson river, and dipping 
under the trap and sandstone formation in New 
Jereey, they most probably reappear in the mar- 
ble quanies distant from twelve to fourteen 
miles north-west of Philadelphia — a range of 
nearly three hundred miles. 
* There is a bed of magnetic iron ore, from 
eight to twelve feet tiiick, wrought in Franco, 
nia, near the White Hills, New Hampshire; a- 
similar bed in die (firection of tiie stratification 
six miles north-east of Phifipstown on the Hud- 
son river, and still following the direction of the 
stratification, the same ore occupies a bed near- 
ly of the same thickness at Ringwood, Mount 
Pleasant and Suckusanny in New Jersey, losing 
itself as it approaches the end of the primitive 
ridge near Blackwater; a range of nearly three 
hundred miles. 

Instances of the same, occur in the transition 
and secondary rocks ; as the Blue Ridge, from 
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the Hudson river to the Dan river, consists of 
rocks of much the same nature and included in 
the same formation. 

That no volcanic productions have yet been 
found east of the Mbsissippi, is not the least of 
the many prominent features of distinction be- 
tween tlie geology of this country and tliat of 
Europe; and may perhaps be tlie reason why 
the Wernerian system so nearly accords witii 
the general sti^ucture and stratiflcatfon of this 
continent. 

It is scarcely necessary to observe, that the 
. country must be considered of the nature of 
the first rock that is found in place, even should 
that rock be covered with tlurty or foity feet of 
sand or gravel, on the banks of rivers or in val- 
Hcs ; for example, the city of Philadelpliia stands 
on primitive rock, though at tlie Centre Square, 
thirty or forty feet of sand and gravel must be 
penetrated, before the gneiss rock, wMeh ascer- 
tains the formation, is found. 



ALLUVIAL CLASS. 

At the east end of Long island the alluvial be- 
gins, occupying almost the whole of that island. 
Its noith-westcm boundary is marked by a line 
passing near Amljoy, Trenton, Philadelphia, Bal- 
timore, Washington, Fredericksburg, Richmond, 
and Petersburg in Virginia, a little to the west- 
ward of Halifax, Smithfield, Aversboro', and 
Parkereford on Pedee river, in North Carolina, 
west of Cambden, near Columbia, Augusta on 
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the Savannah river, Rocky Landing on the Oco- 
nee river, Foit Hawidns on the Ockniulgec river, 
Hawkinstown on Flint river, and running west a 
little soQtlierly across the Chatahouchee, Alaba- 
ma and Tombigbee rivers, it joins the great al- 
luvial basin below tlie Natchez. 

The ocean marks tlie eastern and southern 
limits of tliis extensive alluvial formation; above 
the level of whicli it rises considerably in the 
southern states, and falls to near the level of the 
sea, as it approaches the noith. 

Tide water in all the rivers from the Missis- 
sippi to the Roanoke, ends at a distance from 
LtMily to one hundred and twenty miles of the 
IJjvestera limits of the alluvial : from the Roanoke 
' to the Delaware, tlie tide penetrates through the 
alluvial, and is oidy stopped by the primitive 
ridge. The Hudson is the only river in the 
United States, where the tide passes through the 
alluvial, primitive ti-ansition, and into the secon- 
dary ; in all the northern and eastern livers tlie 
tide loins a small distance into tlie primitive for- 
mation: here, as in the northern coasts of Eu- 
rope, Uttle or no alluvial is found on tlie primi- 
tive coast. 

Tlirough the whole of tlus alluvial formation 
considerable deposits of shells are found ; also 
a bank of shell limestone beginning in North 
Carolina, paiullel to, and within the distance of 
from twenty to thirty miles of the edge of the 
primitive, through South Carolina, Geoi-gia, and 
part of the MississioDi territory. In some places 
til' propoi-tion of clay, 

eacy of the calca* 
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reous matter to be burnt for lime : large fields 
of the same formation are found near cape Flo- 
lida, and extending some distance along the 
coast of the bay of Mexico ; in some situations 
the calcareous matter of the shells has been' 
washed away, and a deposit of sihceous flint, in 
wMch they were imbedded, is left; forming a 
porous flinty rock, which is used with advan- ^ 
tage for millstones. 

In tlie alluvial of the New Jersey, about ten 
to twenty feet under the surface, there is a kind 
of ^greenish blue marl, which they use as ma- 
nure, in winch they tind shells, as the Ammo- 
nite, Belemnite, Ovulite, Cama, Ostrea, Terebra- 
tula, ^c. Most of tliese shells, are similar to 
fliose found in the limestone and grey wacke. - 
of the ti'ansition, and equally resemble those 
found in such abundance in the secondary ho- 
nzontal limestone and sandstone; from which 
it would follow, that the different classes of 
rocks on the continent cannot be distinguished 
by their shells, though the different strata of 
the same class may be discovered and known 
by tlie aiTangement of the shells found in them. 

Considerable deposits of bog h'on-ore occupy 
the lower situations, and many of the more ele- 
vated and dividing ridges between the rivers are 
crowned with a sandstone and puddingstone, 
the cement of which is bog iron-ore. 

Quantities of ochre, from bright yellow to 
dark brown, are found in abundance in this for- 
mation, in flat horizontal beds, alternating with 
other earths in some places, in others in kidney- 
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form masses, from the size of an egg to tliat of 
a man's head; in form, resemljling much the 
flint found frequently in chalk formatiftis. 

So great an extent of alluvial, formed at pe- 
riods of time so distant, though at present and 
from all the examinations yet bestowed, it ap- 
pears to be the same formation, may at some 
future period and by fixture observations; be 
found to contain rocks similar to those of the 
secondary class ; for instance, the whole or part 
of the gi-eenish blue marl with shells, found in 
Jersey, both the Carolinas, and Georgia, may 
in pi:ocess of time become solid and compact, 
and would then under the denomination of shell 
limestone, enter into tiie secondary, as well as 
many of tiie sandstones and puddings ; for a 
bank of sand or giavel, united by a filtration of 
water, wliich deposes either clay or limestone 
as a cement, cannot be different from a like for- 
mation in the secondary. Even the eai-ly de- 
positions of lime by the evaporation of lime 
water, such as at Tivoll, near Rome, cannot in 
hand specimens be distinguished from compact 
limestone of the secondary class. It is proba- 
ble, tiiat those immense masses of trees, accu- 
mulated on tiie banks of tlie Mississippi and 
other large rivei"s, may be covered by alluvial 
beds of sand and clay, which in process of time 
will consolidate into tiie coal measures of slate 
and sandstone, while the mass of wood will de- 
compose into beds of coal, and become, under 
the denomination of the coal formation, secon- 
dary rocks. 
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PRIMITIVE CLASS. 



The south-east riniits of tiie great primitive 
formalion are covered by the north-west boun- 
dary of the alluvial formation from near the 
Alabama river, in the Mississippi territory, to 
Long island, witli two small exceptions ; the 
first near Augusta on the Savannali river, and 
Ileal- Cambden in South Carolina, where a stra- 
tum of transition clay slate, (shist argileux) in- " 
teiTenes; and from Trenton to Amboy, where 
tlie oldest red sandstone formation covers the 
primitive along the edge of the alluvial. From 
Rhode Island along the coast by cape Cod, to 
the bay of Penobscot, the castein edge of the 
primitive is bounded by the ocean. 

The north-western boundary of this exten- 
sive range, is marked by a line running fifteen 
to twenty miles east of Lake Champlain, twelve 
miles east of Middlebuiy, state of VeiTnont, 
west of Bemiington, twelve to fliiteen miles east 
of Hudson, along tlie westward of Stockbridge, 
twelve miles south-east of Poughkeepsie, skirt- 
ing the high lands ; it crosses the Hudson river, 
at Pliihpstown, by Sparta, about ten or fifteen 
miles east of Easton on tiie Delaware, and ter- 
minates in a ])oint a few mUes north of Bethle- 
hem, recovering fifteen miles west of Trenton; 
on tlic south side of tlie river it passes about the 
same distance west of PliUadclpliia, eiglit miles 
east of Dowuingstown, ten miles cast of York 
by Petersburg, crosses the Susquehannah. twen- 
ty-two miles west of Wasliiugton, and joins tlie 
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Blue Ridge, along the top of which is the di- 
viding line between the piimitive and transition 
to Magotty Gap, from thence to four miles east 
of the lead mines at AustinviUe, and following a 
south-western dii-ection, by the Stony and Iron 
mountEuns, six miles south-east of the warm 
springs in Buncomb county, in North Carolina, 
to the eastward of Hightown on the Cousee 
river; and a httle to the westward of the Ta- 
lapoosee river, it meets the alluvial near to the 
Alabama, which runs into the bay of Mexico. 

Besides this range, there is a great mass of 
primitive on the west side of Lake Champlain, 
having that lake and Lake George for a boun- 
dary on the east, joining the primitive in Ca- 
nada to the north and north-west, and follovring 
a line from the Thousand islands in St. Law- 
rence, ninning nearly parallel to tlie Mo}iawk, 
until it meets Lake George as a south-west li- 
mit. This primitive runs across tlie Mohawk 
at the Little Falls, and near to Johnstown on 
the Mohawk, where it is covered by limestone; 
it occupies all the mountainous countiy, be- 
tween Lake Champlain, the St. Lawrence, and 
Lake Ontario. 

In general, the strata of this primitive rock 
runs from a nortli and soutii to a north-east 
and south-west du'ection, and dips generally to 
tlie south-east at an angle of more than 45 de- 
grees fi'om the horizon ; tiie highest elevation 
is towards the north-western limits, which gra- 
dually descends to the south-east, where it is 
covered by the alluvial; and the greatest mass 
as well as tiie highest mountains, ai'e found to- 
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wards the nortiiern and southern extremities of 
the north-western boundaries. 

The outline of tlie mountains of tliis forma- 
tion, generally consists of circular, waving, de- 
tached masses, with rounded flat tops, as the 
White Hills to the north; or conically waving 
in small pyramidical tops, as the peaks of Ot- 
ter, and tiie ranges of hills to the south. Has 
the climate any agency in the forms of the sum- 
mits of the northern and southern mountains? 
Their height does not appear to exceed six 
thousand feet above the level of the sea, ex- 
cept perhaps the Wliite Hills; it is even pro- 
bable that those mountains are not much higher. 

Within die limits prescribed to this primitive 
formation Uiere is found the following excep- 
tion, viz. Covering part of this primitive there 
is a transition formation, which occupies all 
Rhode Island (except a small part south of 
Newport) and runs from Rhode Island to Bos- 
ton from ten to fifteen miles broad, and by the 
rounded transition pebbles, which cover part of 
the primitive, as well as die sm^ patches left 
at Pembroke township, and ten miles south-west 
of Newburyport. on the new turnpike, it is pro- 
bable that at some former period tliis transi- 
tion has covered the primitive considerably east 
of Boston, perhaps as far as cape Cod. There 
is also a range of secondary, extending with 
some intervals, from the Connecticut to the 
Rappahannock rivers, in width generally from 
fifteen to twenty-five miles ; bounded on the 
north-east, at New Haven, by tiie sea, where it 
ends to recommence on the south side of Hud- 
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son river. From Elizabethtowii to Trenton it 
touelies the alluvial: from a little above Morris- 
ville, on the Delaware, to Norristown, May. 
town on the Susquehannah, passing three mUes 
west of York, Hanover, and one mile west of 
Frederickstowji: it is bounded, or rather ap- 
pears to cover a tongue of transition, which oc- 
cupies a progressively diminisliing widtli, as far 
south as the Yadkui river, at Pelot's Mount. 

This secondary formation is intercepted after 
it passes Fredcrickstown, but begins again be- 
tween Monocasy and Seneca creeks, the north- 
eastern boundaries crossing the Potomac by the 
west of CartersviUe, touches the primitive near 
the Rappahannock, where it finislies. On the 
north-west side, it is bounded by the primitive, 
from some distance to the westward of Hart- 
fo]'d, passing near Woodbury, and recommen- 
cing south of the Hudson, passing by Mon^- 
town and Germantown, ^c. to the Delaware ; 
after w}iic}i it continues along the transition, by 
tlie east side of Reading, Grub's mines, Middle- 
town, Fairfield, to near the Potomac, and re- 
commencing at Noland's ferry, nms along the 
edge of the transition to the westward of Lees- 
burg, Haymarket, and the vicinity of the Rap- 
paJiannock. 

All this secondary, appears to belong to the 
oldest red sandstone fonnation :* though in 



* The n|{|r!<t reel Sinidstonc ramily or rnrmatinn in most 
places in Europe where I liavo Keen \t, sucli rs on the soutli 
siile of the Vos^s, tlic south of the Alps* Tyrnlian and Bo- 
licmiRii mnuntainB, the south si(]e of the Pyrenees. &c. con- 
sists of compact red Baiidstone, sclitstose red aandstDoe, asd 
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aome places about Leeaburg, Reading, ^c. the 
■ red sandstone only serves as cement to a pud- 
ding formed of transition limestone, and other 
transition pebbles, witli some quartz pebbles, 
large beds of greenstone trap and wacke of dif- 
ferent kinds, which covers in many places this 
sandstone formation, and forms tlie small hills, 
or long ridges, that occur so frequently in it. 

The stratilication in most places runs from an 
east and west to a nortli-east and south-west 
course, and dips generally to the noiUi-west, at 
■an angle most frequently under twenty-five de- 
grees from the horizon, covering both the pri- 
mitive and transition foraiation, at every place 
where their junction could be examined; and in 
j(ome places, such as on the east side of the 
Hudson (where the action of the water had 
worn away the sandstone) the smootli water- 
■wom primitive, was covered with large rolled 
jnasses of gieenstone trap, to a considerable dis- 
tance; the hardness and solidity of wliich, had 
most probably survived the destruction of the 
sandstone formation. May not similar derange- 
ments be one of the causes of the broken and 
uncomiected state of this fonnation ? 
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schistose blackish sandstotiCt coloiiretl by carbon; a bluislt 
schistose aanilatunc, rimnitig into warke, compart uackc, 
iciiistose WKCkc, blueci)m|iactconcb<>idal limeslnne, eetdom 
tliicker than from six inches to a foot, small strnla of two 
tliree indies thick of jet, a pudding witli the red sand- 
stone for cement, gi-eenstone and hoi-nblende trap in ridgus, 
and salt and gypsum. It has thus been found in Europe as 
above stated. All the members of this family have been 
found alternating with each other in the United States, ex- 
cept the gypsum; and there appears little reason tn doubt 
but that more accarate reaeanrh will find this likewise. 
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Prehnite and Zeolite are found in the trap of 
tliis formation; and considerable deposits of mag- 
netic iron ore at Grub's mines, are enveloped, 
and have their circular layers mtersected by 
gi'eenstone trap ; on a ridge of which, tliis ex- 
tensive cluster of iron ore seems to be placed. 

Grey copper ore has laeen found in the red 
sandstone formation, near Hartford and Wash- 
ington in Connecticut; there are hkemsc mines 
in New Jersey, where copper pyrites and na. 
tive copper have been found. The metallic 
veins at Pcikiomen creek, containing copper, 
pyrites, blend and galena, are in tlie same for- 
mation, running nearly north and south across 
the east and west direction of the red sandstone, 
and a small bed from a half to three inches 
thick, of brown or red copper ore is inter- 
spersed, and follows tlie clrculai' foj-m of the 
iron beds at Grub's mines. 

Besides this red sandstone formation, there 
is included within the described Uniits of the 
primitive, a bed of ti'ansition rocks, running 
nearly south-west from the Delaware to the 
Yadkin river, dippmg genei-ally to tlic south- 
east, twenty -five or more degrees from the_ ho- 
rizon; its width is fi'om two to fifteen miles, 
and it mns from the west of Morrisville to the 
east of Norristown, passes Lancaster, York, Ha- 
nover, Frederickstown, Bull-run mountain, Mil- 
ton, foot of Pig river, Mai'Iinsville, and finishes 
near Mount Pilot, on the Yadkin river. Between 
the Delaware and Rappahannock it is partially 
covered by tlie red sandstone formation, and is 
in the form of a long wedge, the thick end 
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touching the Delaware and the sharp end ter- 
minating at tlie Yadkin river. 

This range consists of beds of blue, grey, red, 
»nd white small grained transition limestone, al- 
ternating with beds of grey wacke and grey 
wacke slate, quartzy granular rocks, and a great 
variety of transition rocks. Much of this lime- 
Stone is intimately mixed with grey wacke slate, 
others containing so great a quantity of small 
^•ained sand as to resemble the dolomite, and 
in many places considerable beds of fine grain- 
;.*d white marble, tit for the statuary, occur. 

Limespar inins in veins and detached masses 
through the whole of this limestone formation; 
and both it and the grey wacke slate contain 
quantities of the cubic pyrites. Galena has 
Kkewise been found near Lancaster, and many 
veins of the sulphat of barytes traverse tliis for- 
mation, width nms about twent>'-five to thirty 
.miles south-east, and nearly parallel to the great 
transition formation. 

A similar formation about fifteen miles long, 
and two to three miles wide, occurs on the 
north fork of Catawba river, running along 
Linnville and John's mountain near to the Blue 
Ridge,- and a bed of transition rock, commen- 
cing on Greenpond mountain, New Jersey, runs 
through Suckusanny plains, increasing in width 
as die primitive range decreases, joining the 
great transition fonnation between Easton and 
Reading. 

On the west side of tins pai-tial transition 
formation, from the Potomac to the Catawba, 
between it and the great western transition 
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range, a seiies of primitive rocks intervenes, 
something different from the common primi- 
tive, having the structure of gneiss, with little 
mica, tlie scales detaclied and not contiguous, 
or much feldspar, rather granular tlian chrys- 
talhzed; mica slate, vrith small quantities of 
scaly mica; clay slate, rather soft and without 
lustre, the whole having a dull eaithy fracture 
and gritty texture, paitaking of transition and 
primitive, but not properly belonging to eitlier. 
This rock is always foimd on tiie edge of the 
primitive, before you come upon the transi- 
tion, but no where in such quantities as in this 
range. There is great variety in the appear- 
ance of this rock, an imitation of almost eveiy 
species of the common primitive rocks, but (Of- 
fering from them by having a dull earthy frac- 
ture, giitty texture, and little or no chiystalli- 
zation.* 

About ten or twelve mfles west of Richmond, 
Vhginia, tiiere is an independent coal formation, 
twenty to twenty-five miles long, and about ten 
miles wide 5 it would not be far distant from 



* Tliis riass of rocks diHers from Iho primitive, in bav- 
i|)^ H less brillinnt and chr^alnlline fracture, but corres- 
ponds witli it in the ilireclion and almost vertical position 
of ttic Rl ratification : it diSprs from rlie transition in not 
containing any of those aggrFgaten, llie component paria 
whereof have been evidentlj' rounded by atli-ition, and in 
the circnmslanci? of affording no remains of organic mat- 
ter, though many of the s)Kcie8 of scbist, taken sepiirate- 
]y. have a great resemblance to some of the fichisloae 
rocks, included in the transition formation. In conformity 
to the Wernerian nomenclature, they are here classed with 
til' <t not romiug properly under any descrip- 

is transition in that system. 
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the range of the red sandstone formation had 
it continued so far soutli; it is situated in an 
oblong basin, having the whitish fi-eestone, slaty 
clay, ^c. with vegetable impressions, as well as 
most of the other attendants of that formation. 
This basin lays upon and is sm-rounded by pri- 
mitive rocks. It \s more than probable, tiiat 
within the limits of so large a mass of primi- 
tive, other paiHal formations of secondary rocks 
may be found. 

- Granite in large masses foi-ms but a small 
pail of this ibimation, and is found indifferent- 
ly on die tops of mount^ns and in the plains ; 
it is both large and small grained, is mixed oc- 
easionally with hornblende and talc, and con- 
tains, as in Europe, rounded masses of a rock 
consisting of hornblende and feldspar in small 
grains, disseminated through it ; it generally di- 
vides vertically into rhomboids, and, except in 
some very small gi-ained, there is no appear- 
ance of stratification, when found in low situa- 
tions, as in the interior of South Carolina and 
Geor^a. It is frequentiy so far decomposed 
as to have lost the adhesion of its particles, to 
tfie depth of thirty or forty feet below the sur- 
fece ; each chrystal is in its place, and looks like 
solid granite, while you may take it up in hmid- 
fuls Kke sand and gravel. 

Gneiss extends perhaps over a half of this 
formation, and includes in a great many places 
beds from three to three hundred feet tiiick, of 
a very large grained granite, which run in the 
«ame direction, and dip as the gneiss does; it 

in those beds generally where the emerald, 
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phosphat of lime, tourmaline, garnet, cymopha- 
ne,"*'octahedral ii'on ore, graphic gianite, i^c. %c. 
are found. These beds are mixed, and alternate 
occasionally in the same gneiss, with the primi- 
tive limestone, the beds of hornblende and horn- 
blende slate, sei-pentiiie, magnetic iron ore, and 
feldspar rocks. In some places this gneiss con- 
tains so much mica, as to run into mica slate; 
in others, lai'ge nodules of quartz or feldspar; in 
others, hornblende takes the place of tiie mica ; 
In short, I scarcely know any of the primitive 
rocks that may not occasionally be found in- 
cluded in the gneiss formation. 

It is tlierefore probable that geology must 
rest, more upon relative positions, than uppQ 
the constituent parts of rocks. For instance; 
the hornblende rocks which cover the red sand- 
atone, are in many places so chrystalline, as 
scarcely to be distinguished in hand specimens 
from some of the hornblende rocks which al- 
ternate with the gneiss ; it is tiie same witlj 
much of those small grained rocks of trappose 
forms, found in the primitive, compared with 
the transition trap or hornl)lende rocks found 
in the ti-ansition : thougli the latter alternate 
with transition slate, or what is called rooflng- 
slate, in which the rcm^s of organic matter 
have been found. 

TTie rounded globules of feldspar and horn- 
blende found in the great masses of granite of 
the Alps, in Coniwall, and m this country, could 
not be distinguished, in hand specimens, from 
tlie sienite of Werner, though tiie one is placed 
in the Wcmerian system as the oldest, and the 
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Other among the newest, of the primitive rocks, 
idl which proves the difficulty of estabUsliing a 
line in the gradations of nature to place our ar- 
tificial boundaries on ; and indicates tlie neces- 
»ty of first ascertainmg the hmits of the great 
divisions, before we attempt the specific and 
more minutej which would scera to require 
more accurate and extensive obsei-vations, than 
have as yet been made. 

_; Tliere is a compact, rather dull iractured 
hornblende rock, generally found on the edge 
of the primitive, before meeting with the tran- 
ntion, which is in many places mixed with epi- 
dote, both compact and chrystaUine ; as on the 
south side of Rhode Island, and along tlie Blue 
Ridge, in Virginia, ^c. ^c. This rock resem- 
bles the rock found in tlie harbour of Penzance 
in Cornwall, and not unlike the rock of the 
Lizard in England. From its appearing here 
.always on tlie edge of the primitive, it is pro- 
bably one of tlie last members of that class. 
. ' No gypsum has yet been found in the primi- 
'tive of tliis country; nor do I think it will be as- 
certained to have been in place, when alter- 
nating witli the primitive in Europe, having ex- 
amined the gypsum ilfear Mont St. Gothard, 
Mont Cenis, Coll de Tende, 8,*c. ^-c. In the 
Alps I found it always in transition, tliough in 
one or two places that transition had shd down 
from the top of a neighbouring mountain into a 
valley of primitive rocks. 

Great varieties of mineral substances ai'c 
found in the primitive formation, such as gar- 
nets in the granite and mica slate, fi-om the 
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size of a pin's head to the head of a child, 
staurotide, andaliisite, epidote in vast varieties 
and abundance, tremohte, all the varities of 
imagnesian rocks, emerald, touching graphic gra- 
|iute, and disseminated in tlie granite of a large 
fextent of country, adularia, tourmaline, hom- 
li^nde, sidphat of barytes, arragonites, ^c. ^. 
From the number already found in propor- 
tion to the httic research that has yet been em- 
ployed, there is every reason to suppose, tiiat 
in so great an extent of chrystalline formation, 
almost every mineral discovered in similar si- 
tuations on the ancient continent of Europe will 
be found on tliis. 

MetaUic substances in the primitive, are ge- 
nei-ally extensive, hke the formation itself. Iron 
pyrites runs dirough vast lields, principally of 
gneiss and mica slate ; magnetic iron ore, in 
powerftil beds fi-om ten to twelve feet tliick, 
generally in a hornblende rock, occupies the 
highest elevations, as in Franconia, tlie High- 
lands of New York, tlie Jerseys, Yellow and 
Iron mountains in the west of North Carolina. 
A black brown bed of hematitic iron ore in Con- 
necticut and New York states. Chiystals of oc- 
tahedral iron ore, (somt of which have pola- 
rity) disseminated in gi^anites, as at Brunswick, 
district of Maine, and in many varieties of the 
magnesian genus; black lead in beds, from six 
to twelve feet wide, travei"sing the states of New 
York, Jereey, Vu'ginia, Carolina, ^c; native and 
grey coppei- ore, near Stanardsville, and Ni- 
cholson's Gap, Vir^nia, disseminated in a horn- 
blende and epidote rock, boj*dering on tlie tran- 
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sition; molybdena at Branswick (Maine), Ches. 
ter (Peruisykania), Virginia, Noi-th Carolina, 
^c. ; aisenical pyrites in large quantities in the 
district of Miune ; red oxyd of zinc and mag. 
netic iron ore in a powerful bed on the edge of 
the primitive, near Spai-ta in New Jereey, hav- 
ing a large grained marble, with nigrin or siU- 
co-calcareous titanium imbedded in it on one 
mde, and hornblende rock on the otlier. This 
bed contains likewise large quantities of blende. 
Detached pieces of gold have been found in the 
i^ds of some small streams in Cabarro county, 
■JSTorth Carolina, and other places, apparently in 
ft quartz rock. Manganese has been found in 
New York, Nortli Carolina, ^c. f^c. Near the 
eonftnes of the red sandstone and primitive for- 
aaation, a white ore of cobalt has been wrought 
above MiddJetown on the Connecticut liver, and 
found also, as is said, near Morristown in New 
Jei-sey. 

The general nature of metallic repositories 
ip. this formation, appears to be in beds, disse- 
minated, or in laying masses ; when in beds (as 
the magnetic iron ore and black lead) or dis- 
seminated (as the iron pyrites, octahedi-al iron 
ore, molybdena, ^'c. ^-c.) they occur at intervals 
through the whole range of the formation. Veins 
to any great extent have not yet been discover- 
ed in this formation. 

TRANSITION CLASS. 

This extensive field of - transition rocks is 
Umited on the soutlucast side from a little to 
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the eastward of Lake Champlain to near the 
river Alabama, by the noitli-west boundaiy pre- 
scribed to the primitive rocks. On the north- 
west side it touches the soutii-caat edge of the 
great secondary formation, in a line tliat passes 
considerably to tlie westward of flie ridge which 
divides the eastern and western waters in Geor- 
gia, North Carolina, and part of Virginia, and 
runs near it in the northern part of that state 
and in tlie states of Pennsylvania and New 
Jersey. 

This hne of demarcation runs between the 
Alabama and Tonibigbee river, to tlie westward 
of the north fork of the Holstein, till it joins the 
Alleghany mountains, near the sulphur spring 
along that dividing ridge to Bedford county in 
Pennsylvania, and from thence north-east to 
Fort Ann, near Lake Champlain, and follows 
tlie east side of that lake to Canada: the sepa- 
ration of the transition and secondary is not so 
regularly and distinctly traced as in the other 
formation ; many large valhes are formed of 
horizontal secondary limestone, fidi of shells, 
while the ridges on each side consist of transi- 
tion rocks. The two formations interlock and 
are mixed in many places, so as to require 
much time and attention to reduce them to the 
regidar and proper limits. It is however pro- 
balde, tliat to the north-west of the line here 
described, little or no trmisition will be found, 
although to the south-east of it, partial forma- 
tions of secondary may occur. 
■ The transition formation is generally broad- 
est where the primitive is narrowest, and vice 
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Tersa; and runs from twenty to one liundred 
miles broad ; tlie stratification runs from a north 
and south to a north-east and soutli-west direc- 
tion, dipping generally to the noitli-west, at an 
angle in most places under forty-five degrees 
fi:om the horizon. On the edge of the primi- 
tive it deviates in some places from tliis ge- 
neral rule, and dips for a short distance to the 
south-east: the most elevated ground is on the 
confines of Noi"th Carolina and Georgia, along 
the south-east limits to Magotty Gap, descend- 
ing towards the north-west until it meets the se- 
condary; from Magotty Gap, nortii-easterly, the 
lughest ground is on the north-west side, sloping 
gradually towards the primitive, which ranges 
along its south-eastern boundary. 

The outline of the mountains of this forma- 
tion is almost a straight line, with few interrup- 
tions, bounding long parallel ridges of nearly 
the same height, declining gentiy towards the 
side, where the sfi-atification dips fi-om the ho. 
rizon, and more precipitous on the opposite 
side, where the edge of the stratum breaks out 
to the day. 

This formation is composed of the following 
rocks ; viz. a small grained transition limestone, 
of all the shades of colour fi-om a white to a 
dark blue, and in some places intimately mix- 
ed witii strata of grey wacke slate ; Umespar in 
veins and disseminated j in many places an in- 
termixture of small grained particles, so as to 
put on the appearance of a sandstone, with ex- 
cess of lime cement. This occurs in beds fi-om 
fifty to five thousand feet in widtii, alternating 
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witli grey wacke and grey wacke slate. Near 
tlie borders of the primitive is found a siliceous 
aggregate, having particles of a light blue co- 
loui", from the size of a pin's head to an e^, 
disseminated in some places in a cement of a 
slaty texture, and in others in a quartzose ce- 
ment; a fine sandstone cemented with quartz 
in large masses, often of a slaty structure, with 
small detached scales of mica intei-vening ; a 
rock not far from the borders of the primitive, 
partaking both of the porphyry and the grey 
wacke, having both feldspar chrystals and 
rounded pebbles in it, with a cement of a kind 
of dull chlorite slate in excess ; another, though 
rarer, with pebbles and feldspar chyrstals in a 
compact petrosiliceous cement, and a great va- 
riety of other rocks, which, from their compo- 
sition and situation, cannot be classed but with 
the transition. 

The limestone, grey wacke, and grey wacke 
slate, generally occupy the vallies, and the 
quartzy aggregates the ridges ; amongst which 
is what is called the country burr stone or 
mill stone giitt, which must not be confounded 
virith another rock, likewise denominated mill 
stone giitt, which is a small grained granite, 
with much quartz, found in the primitive for- 
mation. There are many and extensive caves 
in the limestone of this formation, where the 
bones of various animals are found. 

Beds of coalblende, or anthi-acite, accompa- 
nied by alum slate and black chalk, have been 
discovered in this formation, on Rhode Island, 
the Lehigh and Susquehannah rivers ; and a 
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large body of alum slate on Jackson's river, 
Virginia; many powerful veins of the sulphat 
of barytes cross it in different places ; granular, 
as that near Fincastle, or slaty, as that in Bun- 
comb county, North Carolina. 

Iron and lead have as yet been the principal 
metals found in this formation; the lead in the 
form of galena, in clustei-s, or what the Ger- 
mans call Stockwerk, as at tlie lead mines on 
New river, Wyeth county, Virginia; the iron 
disseminated in pyrites, hematitic and magnetic 
iron ; or in beds ; and considerable quantities of 
the spany iron ore in beds, and disseminated In 
the limestone. 

Tfiis class of rocks, occupying the space be- 
tween the primitive and secondary, is perhaps 
the first tiiat ought to be studied and the Umits 
fixed; as a knowledge once acquired of what 
rocks are transition, there can be no difficulty 
in distinguishing the secondaiy at one end and 
the primitive touching the other. 

As nature in her imperceptible gradations 
from one species of rock to another, has not 
left any marked or istinct limits, on wliich to 
place the aitificial boundaries of the different 
classes, it is not easy to fix with certainty the 
kind of rocks, at which the one class ought to 
begin, and the other finish ; and it is probable 
that a long series of exact observations will be 
necessary to determine with accuracy that line 
of separation. 

It is probable, that between the secondary 
and ti-ansition class, the horiwrdal stratification 
of tile secondary will constitute the strongest 
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and best defined line of separation; every stra- 
tum of rocks that is horizontal, or nearly so in 
its ori^nal situation, will be secondary; and 
those which are found near it, not chrystalline 
or primitive, having a regular dip or dechnation 
from the horizon, will natui-ally fall into the 
transition class. It is under this idea that the 
dark blue colour on the map has been used for 
the oldest red sandstone, wliile the light blue 
has been the mark of the secondary, because I 
have generally found the oldest red sandstone 
dipping or declining from the horizon at a re- 
gular angle though small ; and at the same lime 
having few organic remains ; which agrees with 
the general characters of the transition: whilst 
in relative position on the sides of many of the 
range of moxmtiuns it assumes the place of the 
transition. 

The line between the primitive and transition 
may perhaps be marked by the presence or ab- 
sence of organic remains — or of aggregates of 
roimded particles, the result of former decom- 
position — in part, by the more or less chiystal- 
line texture — and its approach towards depo- 
sition. 

SECONDARY CLASS. 



The south-east limit of this extensive for- 
mation is bounded by the irregular border of 
the ti'ansition, from between tiie Alabama and 
Tombigbee rivers to Fort Ann neai- Lake Cham- 
plain. On the north-west side it follows the 
shnres of the great lakes, and loses itself in the 
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alluvial of the gi'eat basin of the Mississippi ; 
occupying a surface from two hundred to live 
hundred miles in breadth, and extending proba- 
bly on the west side of the Mississippi to the 
foot of the Stony mountains. 

This horizontal hinestone and slate, skirt 
Lake Champlain about Ticonderoga and Crown 
Point, and for some considerable distance down 
the east side of the lake; seldom extending 
above half a mile from the edge of the water; 
containing some shells and flints, as on Lake 
Erie, and appears to be the same formation as 
on Lake Erie. Its greatest elevation is on the 
soutli-east boundary, from wliich it falls down 
almost imperceptibly to the north-west, and 
mmgles with the alluvial of the Mississippi, 
having an outUne of mountiuns, straight and 
regular. A boundary of long and parallel ranges 
of a gradually diminislung height as they ap- 
proacli to tlie nortli-west limits ; a stratification 
almost perfectly horizontal, waving witli the in- 
equaUties of tlie surface, dktinguishes this from 
the two preceding formations. 

Inmiense beds of secondary limestone, of all 
tlie shades from a light blue to a black, inter- 
cepted in some places by extensive tracts of 
sandstone and other secondary aggregates, ap- 
pears to constitute the foundation of this for- 
mation, on wliich reposes the great and valua- 
ble coal formation, which extends from the 
head waters of the Ohio in Pennsylvania, with 
some interruption, all tlie way to the waters of 
the Tombigbee, accompanied by tlie usual at- 
tendants, slaty clay and freestone, with vegeta- 
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ble impressions, ^c. ; but in no instance that I 
have seen or heard of, covered by, or alter- 
nating with any rock, resembling basalt ; or in- 
deed any of those c^led tlie newest floetz ti'ap 
formation. 

The limestone of this formation contains irre- 
gular pieces in nodules and bands, of a kind of 
black flint (like what is called chert in England) 
scattered in all forms and directions, often re- 
sembling in colour the limestone, in which case 
it is with difficulty they can be distinguished; 
they abound on the banks of Lake Eiie, on the 
banks of St. Lawrence, where it runs from Lake 
Erie, and generally througli tlie whole stratifi- 
cation of limestone. 

Along the south-east boundaries not far fi'om 
the transition, a rock salt and gypsum formation 
has been found. On the north fork of Holstein, 
not far from Abingdon, Virginia, and on the 
same line south-west from that, in Greene coun- 
ty and Pigeon river, state of Tennessee, it is 
said quantities of gypsum have been discover- 
ed; from which, and the quantities of salt licks 
and salt springs found in the same range, so 
far north as Lake Oneida, there is some proba- 
bihty that tliis formation is upon the same great 
scale that almost all the other formations have 
been found on this continent; at least rational 
analogy supports the supposition; and we may 
hope one day to find an abimdance of those 
two most useful substances, which are generally 
found mixed or near each otlier in all countries 
that have hitlierto been carefiilly examined. 
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At Lewistown, ten miles below the falls of Ni- 
agara, the old red sandstone appears from under 
the limestone and otiier strata over wliich the 
fells roU ; the same makes its appearance near 
fli.e Salines in the Genesee country, which would 
^ve some probabiUty to the conjecture, that the 
old red sandstone is the foundation of all tliis 
horizontal formation, and may perhaps be at- 
tached to some series of rocks laying on the 
primitive, on the north aide of the lake. 

Metallic substances, Iiitherto found in this for- 
mation, are iron pyrites, disseminated both in 
the coal and limestone ; iron ores, consisting 
principally of brown, sparry and clay iron stone 
in beds; galena, but whether in beds or veins 
is not asceitained. The large deposits of galena 
at St. Louis on the Mississippi, have been de- 
scribed as detached pieces, found covered by 
the alluvial of the rivers, and of coui'se, not in 
place. All the large specimens I have seen 
were rolled masses, which rather confirms the 
opinion, that they were not found in tlieir ori. 
ginal situation. 

On the Great Kanhawa, near the mouth of Elk 
river, there is a large mass of black (I suppose 
vegetable) earth, so soft as to be penetrated by 
a pole ten or twelve feet deep ; out of the hole 
80 made, frequently issues a stream of hydrogen 
gas, which will burn for some time ; and in the 
vicinity of tliis place there are constant streams 
of that gas, which, it is said, when once lighted 
will burn for several weeks. Query, if a care- 
ful examination of this place would not throw 
Bome light on the formation of coal and other 
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combustible substances found in such abundance 
in this formation? 

Large detached masses of granite are found 
laying on tliis formation from Harmony to Erie, 
and from thence by the Genesee country to Fort 
Ann ; though in many places no granite of this 
kind is found in place nearer than two hundred 
miles at tlie falls of the Mohawk, or perhaps 
on the north side of the lakes. 

From near Kingston on Lake Ontario to some 
distance below Quebec, the country is princi- 
pally primitive, and from all the information I 
could collect, that great mass of continent lay- 
ing to the north of the 46th degree of latitude 
for a considerable distance to the west consists 
mostly of the same formation : from which it is 
probable, that on this continent, as well as in 
Europe and Asia, the northern regions are prin- 
cipally occupied by the primitive formation. 

Tlie foregoing observations are the results of 
many former excureions in the United States, 
and the knowledge lately acqufred, by crossing 
the dividing hne of the principal formations in 
twenty-five or tlurty different places, from the 
Hudson to FUnt river; as well as from intel- 
ligent men, whose situation and experience 
made the nature of tiie place, near which they 
lived, famiUar to them ; nor has the information 
tliat could be acquired from specimens where 
the locality was accurately marked, or the re- 
marks of judicious travellers, been neglected. 

Notwithstanding the various somxes of infor- 
mation, much of tiiie accuracy of the outlines of 
separation between the formations must depend 
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on rational analogy,- for instance, between Ma- 
gotty and Rock-feh Gaps, a distance of upwai'ds 
of sixty niiles, I found in six different places 
that were examined that the summit of the Blue 
Ridge divided the primitive and tlie transition 
formation. I concluded of course, that in places 
where I had not examined (or whicli from their 
nature could not be examined) that the Blue 
Ridge, from Magotty to Rock-fish Gap, was the 
boundary of the two formations. 

In adopting the nomenclature of Werner, I 
do not mean to enter into tlie origin or first 
formation of the different substances, nor into 
the nature and properties of the agents that 
may have subsequently modified and changed 
the appearance and form of tiiose substances. 
I am equaUy ignorant of the relative periods of 
time, in which those modifications and changes 
may have taken place. TJiese speculations are 
beyond my range, and pass tJie limits of ray in- 
quiries. All that I mean by a formation, is, a 
mass of substances (whether adhesive, as rocks, 
or separated as sand and gravel) uniform and 
similar in their structure and relative position, 
occupying extensive ranges with few or no in- 
terruptions of tiie rocks belonging to another 
series, class, or formation; and when such par- 
tial mixture apparently takes place, a careful 
examination will seldom faU to explain the phe- 
nomenon, without injuring the general princi- 
ple, or making it a serious exception to the 
rule. 

In the account of the metals and minerals, it 
is not intended to give a list of the number, 
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extent, and riches of the metallic and mineral 
repositories; the nature of the ore or mineral, 
with a description of its relative position in re- 
gard to the sun'ounding substances, is the prin- 
cipal object of geology, which cannot be under- 
stood by microscopic investigations or the mi- 
nute analysis of insidated rocks and detached 
masses; it would be like the portrait painter 
dweUing on the accidental pimple of a fine face; 
the geologist must endeavour to note the great 
and permanent outlines of nature, and get ac- 
quainted with her general laws, rather than 
study her accidental deviations, or magnify the 
number and extent of the supposed exceptions 
which must fi-equently cease to be such when 
accurately examined. 
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CHAPTER in. 



Hints on the Decomposition of Rocks, with an 
Inquiry into the probable Effects they may 
produce on the Nature and Fertility of Soils. 

Rocks in their natural hard and compact 
state afford Httle or no nourishment to vegeta- 
bles; it is only in their state of decomposition 
and dissolution, that they become useful or ne- 
cessary to the growth of plants. 

The greatest part of the substances which 
constitute most soils, proceeding immediately 
from the decomposition of tiie rocks surround- 
ing or laying under them, it follows of courae 
tiiat those soils must be materially affected by 
the nature and quality of those rocks; first, by 
tiie pecuhar mode of their decomposition and 
dissolution into eartli or liquids, and secondly by 
the nature and qualities of those earths and li- 
quids in the formation of soils, and as food for 
vegetables. We shall now consider then- mode 
of decomposition. 

1st. — The mode of decomposition by disso- 
lution in water, as Umestone and gypsum. 

Sdly. — Rocks, which though not soluble in 
water, yet contain something which facilitates 
the solution of earths, as alkalies, ^c. such as 
feldspar, mica, volcanic rocks, ^c. 

3dly. — Rocks wliich decompose into small, 
minute particles, such as argillaceous slate, 
hornblende, talc, and serpentine. 
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4tlily. — Rocks which decompose only by tri- 
turation, such as flints, quartz, ^c. and those 
which contain siliceous matter as a compo- 
nent part of tlieir aggregates, such as granite, 
gneiss, ^c. 

It has been geneiully supposed that vegeta- 
bles cannot absorb any earth in a sohd state, 
and, that solution was necessary to render any 
substance fit for the food of plants. Those 
earths, tiierefore, that remain in a solid state, 
and are indissoluble by the common fluids, 
most probably act only as a medium throng 
which tlie plant may receive the proper pro- 
portion of the two great causes of vegetable 
growth, heat and moisture ; two fluids, positive- 
ly necessary for the support of vegetable as 
well as animal life, neither of which could exist 
without a certain quantity of heat and mois- 
ture. This is proved by the total sterihty of 
tlie polar re^ons and the tops of high moun- 
tains fi'om the deficiency of heat, and of the de- 
serts of Arabia, Africa, ^c. from the absence of 
moisture. 

Earths, as a medium tlirough which the plants 
may be supphed with then- necessary quantity 
of fliuds, may act in various ways; ftrst, as a 
soil easily reduced Iiy tillage into a moveable 
mass offeiing the least possible resistance to 
the roots of plants, wlien in search of their 
food, and at the same time facilitating the cir- 
culation of such fluids as are indispensible to 
their growth, as absorbents of heat and mois- 
ture. Earths as well as rocks, differ greatly 
in their capability of receiving more or less of 
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those neces'saiy fluids, because they vary in their 
property of retaining one or both of them, for a 
longer or shorter time. 

Earths as well as rocks may mjure materially 
the fertility of tlie soil, by allowing one or both 
those fluids to iUter through them, thereby de- 
priving the plant of its necessary portion. In the 
same mamier, rocks as a sub-stratum may be 
useful or beneficial to the plants which grow 
on the suiface, by their greater or less capacity 
of retaining the necessary fluids, as Fabroni has 
shewn. 

It may be proper to mention here, that the 
effect eitiier of rocks in their compact state as 
rocks, or in their decomposed state as earths, 
forming the soil, is the only subject of these 
hints or observations ; and that all artificial or 
accidental additions of animal or vegetable mat- 
ter in a decomposed state, must be considered 
as exceptions of the general results. Whethei' 
these decompositions of vegetable or animal 
matter have been scattered over tlie surface by 
the annual fall of the leaves of the forest, and 
, decay of animal or vegetable matter — or whe- 
ther the floods of rivers have covered the lower 
ground with their fertilizing vegetable mud — or 
whether the industiy and ingenuity oi" man has 
strewed it over the soil as manure — the results 
of all such additions must be considered as fo- 
reign to the present subject, excepting inas- 
much as the properties of the original soil may 
conduce to retain and prolong the advantages 
of this adventitious cause of fertility. 

When a farmer clears the land of the United 
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States under the trees, he finds a stratum of 
black vegetable mould, more or less thick in 
proportion to the ori^nal properties of the soil, 
the time that the trees have been dropping their 
manure upon it, and the dechvity which ob- 
structs or facilitates its washing away ; for this 
mould is lighter than water, and runs off rapid- 
ly from the sides of hills, and seldom or ever 
lays long on the steep descents of mountains. 

While this bed of vegetable mould remains, 
the labour of the farmer is rewarded by rich 
and abundant crops ; for when he sows and 
reaps fi-om such a soil, four or five years be- 
fore he exhausts it, he not only expends as 
many years' natural productions, but he con- 
sumes as many hundred or perhaps thousand 
years' accumulation of natural manure, which 
would require a very long time for the common 
operations of production and decomposition to 
replace. 

It is therefore the pecuhar interest of all fer- 
mers in America, to be sparing of this natural 
manure, and to make it last as long as they 
can, which may perhaps be best effected by pre- 
venting as much as possible its washing away 
with the rain,* a much greater proportion run- 



* The quantum of vegetable moii]d in a soil ha3 been 
considered a3 a criterion of its richness. To ascertain it* a 
chemist dries perfectly a given quantity and weighs it ; «Pter 
which he exposes it to a rrd heat, and weighs the residue; 
the difference between the two weights is considered as the 
(luantity of vegetable matter tost by combustion, anil of 
cnursc the measure in a great decree of its fertility. 

Where this vegetable mould is not more than three to 
fuur inches thick, perbaps ploughing it in like stable ma- 
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ning off with the water than is consumed by 
the production of the vegetables rmsed on it. 

While this vegetable mould is in sufficient 
quantities on tlie surface, the lands are more or 
less fertile, independent of the nature of the 
earth on which it lays ; it is when that coat of 
manure is gone, and the .land worn out by con- 
stant cropping,* that the soil shews its fertility, 
as depen(hng on the nature of the rock of the 
country, and species of earth or loam, resulting 
from their decomposition. It is at that time 
that the difference between a gi-anite and lime- 
stone soil appears, and where any one can see 
the effects, though few ever think of inquiring 
into the cause ; yet it is evident that the washing 
and decomposition of a granite soil, can only 
afford sand mixed with a small proportion of 
sand or clay, from the mode in which the rocks 
divide in their process of decomposition; and 
even this small quantity is Hable to filter through 
the interstices left in the aggregates of gravel, 
by the form of their chrystEdline particles. 

The limestone, on the contrary, by its easy 
solution and facility of decomposition, furnishes 



niire, by ptnughing a little deeper migltt be one means of 
keeping it from wastiiog ; as this prncesa would cover it with 
a part of the soil, which from its w«^iglit would not be bo 
easily washed away. 

• A great deal of the soil east of the Allegliany moun- 
tains docs not produce now much more than one half it did 
when first cleared, which is probably one of the causes why 
the surplus produce of the United States for exportation is 
not now greater, if so great, as it was twenty years ago, 
though the qiianUty of land under culture, as well as the 
population that tills it, is almost double. 
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to the exhausted soil, with every rain, a quan- 
tity of food, fitted by solution for vegetable ab- 
sorption, as well as a great quantity of mould 
divided and triturated into impalpable powder, 
which forms an excellent pabulum through 
which the vegetable can receive tlie other 
fluids necessary for its, gi-owtli. M&antime thia 
mould forms a retentive base or soil, which 
prevents the filtration of the smaller particles, 
and even retains the water in its pores, so as 
to ^ve it out by regular evaporation to the sur- 
face, when necessary for the increase and sup- 
port of the plants that may be sown on the 
land. 

Beside the division of rocks into those which 
dissolve in and easily mix with water, as their 
mode of decomposing, and tliose which are in- 
soluble in water, this last species of rocks are 
divided by their mode of decomposition into 
chrystalline, and deposition rocks ; because 
when changing from tiie sohd rock into earth 
or soil, tliey follow a different process which 
produces different effects. 

First, the chrystalline rocks are composed of 
an aggregation of chrystals of vaiious substances 
interwoven and adhering together by tlie laws 
of attraction. Such rocks generally begin to de- 
compose by a disunion of the different chrystals, 
and a destruction of their adhesion ; then they 
fall into a mass of angular pai-ticles Uke a bed 
of gravel, and form a filter, through wliich all 
fluids pass more or less I'apidly in proportion to 
tiie size of the chrystals ; after which, each 
chrystal, according to its nature, begins its de- 
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composition by thi'owing off an exceeding thin 
pellicle from its smface, and fliis continues sca- 
Uug off until it is totally reduced ; all tliose thin 
scales falling into the banks of angular parti- 
cles, are generally washed by the water and 
filter through it; so that tlie residue consists of 
a mass of such substances as do not decompose 
easily but by trituration, and forms a granular 
bed of sand or gravel according to the size of 
the particles. 

Roeks of deposition, consisting of particles 
more or less minute, arising from the decom- 
position of other rocks, when aggi'egated into a 
mass and iixed either by a cement or by jux- 
taposition, are subjected to laws of decomposi- 
tion different from other roeks ; for when the 
adhesion of their paiticles is destroyed, they 
faU immediately into a state of earth more or 
less pervious to fluids, according to tlie nature 
of the particles; which being the result of a 
former decomposition are minute, and when 
pressed together by their own weight, form a 
mass which does not permit the fluids to pass 
in such quantities as to caiTy along with them 
the finest particles, and of course are not sub- 
ject to wash away by filtration, like the remains 
of chrystalline rocks, though perhaps more easi- 
ly carried off by the water from the steep sides 
of the hills. 

AH rocks which divide in the trappose form 
into parallelopipeds, not by chrystalUzation, but 
by shrinking or retraction from the loss of heat 
or moisture, fall into considerable squai'C masses, 
and decompose by first losing their corners and 
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approacliing the round form, constituting a part 
of tlie rounded pebbles found in our fields; 
which are not rounded by attiition of water or 
any other cause of movement, but by the ge- 
neral mode of decomposition of homogeneous 
rocks. 

It may perhaps be considered as a genera] 
principle tliat tlie farther the agents of decom- 
position can penetrate into rocks, insoluble in 
water, tlie greater will be tlie quantity that they 
will decompose in a ^ven time ; and the quicker 
tliat decomposition into minute particles is ef- 
fected, the smaller will be tlie quantity washed 
away by the rains, and of course the necessary 
tliickness of the soil for the production of ve- 
getables will accumulate more rapidly ; this must 
depend on the hardness and compactness of the 
rock, and all rocks of the slaty or the schistose 
form must be more easily reduced into soU, 
than those in a solid mass. 

Rocks of easy decomposition into minute par- 
ticles, accumulate a thickness of soil sufficient 
to prevent the filtration of any small particles 
tiiat may be added to it, and form a bottom ca- 
pable of holding what it obtains; on the con- 
trary, rocks which in the first stage of decom- 
poation faU Into granular pieces of an angular 
form, leaving spaces tiirough which all minute 
particles (produced by tiie slow decomposition 
of hard or chrystalline rocks) can filter along 
with the water, form no bottom or foundation 
for the accumulation of soil fit for vegetable 
pxoductioo, but remain dry and steril; it is only 
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on the lower ground of such countries that soil 
can accumulate. 

To the foregoing general principles of the de- 
composition of rocks, tiiere will be many excep- 
tions when compared TOltli actual results, arising 
from local observation and experience ; and 
those exceptions will be in proportion to our 
deficiency in the knowledge of the various 
modes of working wliich nature employs, and 
our ignorance of the variety and nature of the 
new mixtures and compounds formed by all 
changes resulting from a natural process. 

Great allowance must likewise be made for 
the action of water; for example, a river rises 
in a secondary countiy, and after traversing 
through hmestone and other secondary rocks 
some hundreds of miles, it flows through a pri- 
mitive country, carrying with it all the gravel 
and mud it has collected ; it follows of course, 
that soOs, formed of such depositions, tliough 
in a primitive country, must partake of the pro- 
perties and fertihty of a secondary soil, as the 
decomposition of limestone gravel, ^ving off a 
coat of decomposed hmestone every year, will 
keep up die soil; on the contraiy, rivers run- 
ning through secondary countries, after having 
long flowed over primitive, will carry along witfi 
them primitive sand and gravel that will par- 
take of the properties of primitive soils, though 
formed In secondary countries. 

After examining some of the effects that 
woidd most probably be produced on the soil, 
by the decomposition of the different classes of 
rocks, wc shall endeavour to apply the princi- 
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pies to tlie soils of the United States, in refe- 
rence to the accompanying map. 

The primitive, or chrystalline class, is not fa- 
vourable to the forming of soil fit for vege- 
tation. 

, 1st. It has no remains either of vegetable or 
animal matter. 

sdly. It is slow to decompose, and easily 
washed away. 

3dly. It is generally situated on higher eleva- 
tions, owing in some degree to its ^fficult and 
slow decomposition. 

4thly. There is little or no calcareous earth 
in the primitive; the strata found occasionally 
in the gneiss, mica slate, ^c. are seldom more 
than from twenty to one hundred feet in thick- 
itess, and do not affect much the surrounding 
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5thly. The particles of chrystals ai'e so mi- 
nute and so compactly placed by the laws of 
affinity, that they absorb little or no moisture. 

6thly. For the same reason tliey are perhaps 
bad absorbers and still worse retainers of heat; 
which may be one cause why primitive soils 
are so cold. 

7tlily. They have no gypsum in tliem, and 
very little of any other rock, soluble in water. 

Sthly. They have no carbon or any spedes 
of coal in their stratification, though coals are 
often found in the secondary basins they en- 
close. 

Tlie fii-st primitive rock is the granite, which 
is a granular aggregate of chrystals, decom- 
posing into a gravelly mass: this rock pro- 
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ceeding slowly through the other stages of de- 
composition, is liable to run off through the 
filter, or wash down the declivity. 

Gneiss, from its fissile structure and addi- 
tional quantity of mica, is of easier decomposi- 
tion, not quite so easily washed, and forms a 
soil a litde more ar^laceous. 

Mica slate has still more argil in it, and de- 
composes more rapidly. 

Clay slate in general forms a tough strong 
soil, and retains the little it receives. 

The accidental beds of limestone, hornblende, 
and serpentine, found in the three last men- 
tioned rocks, ai-e so small and partial, as not 
to affect the general nature of the soil, though 
their almost perpendicular position brings the 
edges of all the stratifications of the above men- 
tioned rocks to the smface, and thereby renders 
a mixture of their component parts almost a 
cei"tain consequence of their decomposition. 
Tliis is one advantage tiie primitive has ui com- 
mon with the transitions, as it is more than pro- 
bable that such a mixture would form a better 
soil tiian the decomposition of any one of the 
different strata, if isolated by being in a hori- 
zontal position ; for tliis would confine the for- 
mation of soil to the decomposition of the up- 
permost stratum. 

The hornblende rocks, either compact or 
slaty, often have small particles of pyrites scat- 
tered through them, which hastens decomposi- 
tion into fine red mould, perhaps the best soil 
of all the primitive rocks. 

Serpentine, as well as the greatest part of 
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the magnesian genua, thou^ decomposing ea^- 
ly with a stiflr clay, is nevertheless unfiiendly to 

vegetation ; perhaps from the soil being so strong 
and adhesive as to prevent the vegetable roots 
from penetrating ; in that case, sand might be a 
good manure. 

Whether it is from the elevation in hei^t, 
rigour of climate, or from the various other de- 
fects before mentioned, it may be safely laid 
down as a general position, that the primitive is 
covered with a soil less productive than the 
otiier classes of rocks, and serves as a founda- 
tion for much of the steril re^ons of flie north, 
as well as the burning sands of the deserts. 

The rivers of this class roll over precipices 
and rocky beds fuU of obstructions, scarcely ad- 
mitting any continued navigation. So, wlien the 
primitive touches the ocean, it forms what is 
called a bold shore with perpendicular pred- 
pices, deep water, and harbours free from banks, 
or any other obstructions from the alluvial class. 

Abundance of fine springs of clear good wa- 
ter, more free from all the impurities of foreign 
substances than in any other of the classes, are 
found in this class of rocks ; which at the same 
time are generally healthy and favom-able to 
human existence. 

Quartz in small chrystalhne particles being 
a constituent part of tliis class, it is of course 
from the decomposition and minute trituration 
of this quartz by the action of currents of water 
or wind, that we obtain the greatest part of our 
siliceous sand. Great masses of rocks, in roll- 
ing, form an impalpable powder, but do not 



1 



J 



0^ the United States. 73 

form Band. It is this class that may be sup- 
posed to furnish the materials for the formation 
of all the aggregates of the three following 
classes, except perhaps the limestone, and the 
remains of vegetable and animal matter. 

TRANSITION CLASS. 



I 



The gi'eatest pait of the rocks of this class 
decompose into soils favourable to vegetation. 

1st. They are composed of paiticles, pre- 
viously the result of the decomposition of other 
rocks ; and are more easily and rapidly turned 
into soil. 

adly. They contain some remains of vegeta- 
ble and animal matter. 

I adly. With a few exceptions of those that are 
near ttie piimitive, they consist cither of lime- 
stone, or of rocks that have some quantity of 
lime in their composition. 

4thly. They contan large beds of gypsum. 

5thly. Being aggregates of minute rounded 
particles, they permit the atsoi-ption of heat ; 
and not being good conductors, are useful in 
retaining it. 

ethly. They absorb moistm-e and retain it. 

71iily. They are subject, though in a less de. 
gree, to one disadvantage attending the primi- 
tive, that is, they occupy high and broken coun- 
tries. 

Sthly. This class holds considerable masses 
of anthracite, and other rocks containing carbon. 

The sandstone of the transition class, is diffi- 
cult to decompose, and consisting for the most 
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part of sDex, makes a light gravelly soil; the 
greatest part of the rolled pebbles in the allu- 
vion of tliis class, are sandstone. 

Two kinds of aggregates are found in this 
class, one having a base of a greenish slate, 
witii chrystals of feldspar and rolled pebbles, 
and another consisting of rounded masses of a 
light blue quaj-tz, in a tibrous cement; both of 
these are near the primitive, and partake of its 
qualities, tliat is, decompose slowly into a sand 
or gravel. 

Grey wacke decomposes likewise into a sand 
or gravel ; but the cement, consisting of clay and 
lime, forms a considerable part, and makes a 
tolerable soil. 

Grey wacke slate of all lands, consisting of 
small rounded particles, imbedded in a consi- 
derable quantity of clay mixed with lime, and 
generally alternating with strata of limestone, 
from one inch to one hundred feet thick, de- 
composes into a fine loam, favourable for vege- 
tation. 

Limestone, which is found in large and ex- 
tensive fields in the transition class, is likewise 
favourable to the formation of a good soil; but 
is subject to the inconvenience of forming caves, 
and allo^viiig much of the water which falls on 
tlie surface, to filter through, and form little 
streams under the surface, which deprives the 
soU of its necessary moisture. This is some- 
times prevented by the alternation of the grey 
wacke slate, whicJi stops the circidation and 
throws the water out to the surface. Hence it 
is probable, that the alternation of the grey 
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wacke slate with the limestone, will form a more 
productive soil, than when the limestone is in 
great masses and extensive fields. 

This class generally covers tlie primitive, and 
is often found ou tlie flanks of steep mountains, 
of comse liable to wash, and leave the rocks 
, bare of soil ; but when it is found in low and 
level situations, it decomposes into a mould 
easily wrought and favourable to vegetation. 

Being in tlie vicinity of mountainous and 
broken countries, tlie rivers run through it ra- 
pidly ; it is therefore unfavourable to navigation. 

The water is tolerable, but not so pm-e as 
that of the primitive class, holding often a small 
quantity of lime or salt in solution ; but it is 
much purer than the hmestone water of the 
secondary class, the Umestone of which dis- 
solves in water more easily and in much greater 
quantities. 

This class, placed between the primitive and 
secondary, partakes of the properties of both. 
It has the advantage of consisting of rocks form- 
ed by the aggregation of particles the result of 
former decompositions, like the secondary ; and 
lesembles a little the primitive in its situation 
and constant declination fiom the horizon. This 
regular dip or declination from tiie horizon, 
tiu'ows the edges of all the strata on the sur- 
face, which gives to the soU formed by their de- 
composition tlie benefit of a mixture, wliich ho- 
rizontal strata cannot produce; for example, a 
country composed of transition slate, limestone 
and sandstone, alternating in strata of from one 
foot to one hundred feet thick, in a state of de- 
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composition, forms a soil, which consists of a 
mixture of the component parts of all the three 
species of rocks. This will most probably be 
superior for vegetation to any soil formed en- 
tirely of tlie decomposed particles of any one 
of the rocks, as would be the case, if they were 
in a horizontal position; it is therefore proba- 
ble, that die nature of the soil is more varied, 
and does not continue for any gi'eat distance ex- 
actly similar, as is found in the extent of bar- 
ren sand, found both in the secondary and al- 
luvial, owing perhaps to dieir horizontal po- 
sition. 

SECONDARY, OR HORIZONTAL CLASS. 

This class has many propei-ties favourable 
to the growth of vegetables. 

1st. It is horizontal, or nearly so; forms large 
level plains; and drops down by plates or em- 
bankments, seldom or never precipitous, like 
the two last classes. 

Sdly. It consists of aggregations of particles, 
the result of former decompositions ; soft and 
easily reduced into mould. 

3(ily. It contains the remains of vegetable 
and animal matter in abundance. 

4thly, It has much limestone strata, and rocks 
containing a considerable proportion of lime. 

Sthly. It contains lai'ge beds of gypsum and 
salt. 

ethly. Coals are principally found in this class, 
as well as many compound rocks containing 
carbon. 
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Tthly. Being aggregates of minute rounded 
particles, not so compact as the transition, they 
have more interstices for the reception and re- 
tention of heat. 

8thly. For the same reason, they absorb and 
retain moisture. 

The oldest red sandstone is ojie of the piin- 
cipal members of this class, and partakes a httle 
of tlie propeities of the transition, in having a 
much greater proportion of cement, consisting 
of line clay mixed with the oxyd of iron, and 
forms a good soil ; the other sandstones, united 
by the mfiltration of water with a small propor- 
tion of cement, decompose iiito sand, and form 
a dry barren soil. 

Limestone, alternating with a elaty clay mixed 
with carbon, forms an excellent loam and good 
aoU. Limestone by itself, in large fields, is like- 
wise favourable to a good soil, when it does 
not i-un into caves and under-ground drainings, 
which deprives the surface of its necessary 
moisture. 

Chalk decomposes into good soil, when level ; 
but is apt to wash, and leave only a thin soil, 
when in liills or steep dechvities. 

Sand and salt are perhaps the least favourable 
to vegetation of all the substances of this class ; 
and when joined together in a warm cUmate, 
form ban-en deserts. Wliere tlie salt water 
runs under the sand, and is stopped by some 
stratum from going further, it has a constant 
tendency to mount to the surface, either by ca- 
pillary or some other atti'action. Arrived at the 
surface, the water is evaporated, and the salt 
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left on the sand, frequently preventing all TCge- 
tation, and at beat producing coarse and bad 
grass. 

Gypsum has as yet only been found in the 
United States in this class, though in time it is 
possible that great quantities wUl be found, as 
in Europe, in the transition. 

The properties of gypsum as a manure, are 
too well known to the farmers of the United 
States, by an extensive and profitable applica- 
tion, to require any elucidation. Why so small 
a quantity, as a busliel to the acre, should pro- 
duce such astonishing fertility, has been a mat- 
ter of controversy. Some are of opinion that 
it acts as a stimulant, others that it attracts the 
moisture of the atmosphere, £jc.; but I should 
be rather inclined to think, that it owes its fer- 
tilizing power to its solubility in water, the same 
quantity of water dissolving more of this rock 
tlian any other. 

Vegetables cannot absorb any substance, un- 
less it be in a state of complete solution; but 
the quantity of earthy matter found in vegeta- 
bles is exceedingly small; it would therefore 
follow, that should that small quantity of earthy 
matter be presented to the mouths of the ve- 
getable absoi'bcnts in a complete state of solu- 
tion, they would take up as much as was ne- 
cessary for the future developement of tlie plant, 
and would only require afterwards the free ac- 
cess of the fluids of heat and moisture, which 
contribute so much to vegetable growth and 
production. Now this quantity of earthy sub- 
stances, is furnished by the small quantity of 
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the powdered gypsum thrown over the plant, 
which dissolving by the first rain or even dew, 
caiTies what is necessary to the mouths of the 
absorbents, and in this manner supplies the plant 
with all the earthy particles necessary for its fti- 
ture growth. 

Tliere are two negative proofs in favour of 
this supposition ; iirst, that gypsum when burnt, 
loses the greatest part of its fertilizing powers, 
and at the same time is deprived of its proper- 
ty of easy solution; whereas Umestone, when 
burnt, is of easy solution in water, and forms 
good manure, but in its natui'al state is not so 
easily dissolved in water, nor is it nearly so good 
for vegetable production; in both cases then- 
utility as a manure appears in tlie direct ratio 
of their solubility in water. 

The same theory is confirmed by the lime- 
stone land, being more favourable to tlie growth 
of vegetables, than soUs produced by tlie de- 
composition of siliceous clay rocks; and per- 
haps for the same reason, that is, tlie solubility 
of limestone, which, though a better manure 
when burned, because more soluble in water 
than in its natural state, yet even in its state of 
limestone rock, it is more soluble in water than 
those rocks composed of sihceous or arg^a- 
ceous earths. 

It may perhaps be found that artificial com- 
posts, used as manure, derive part of their fer- 
tilizing qualities fi'om the salt and alkalies they 
contain, having the propeities of facilitating the 
dissolution of the different earths, and reducing 
them to a state of liquidity, capable of being 
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absorbed by the vegetable as food, and of course 
|- accelerating its future growth. 

The doctrine of stimulants may perhaps be 
applied to vegetable as well as animal life; but 
even in animals theii- common food is the prln- 
I cipal stimulant they take, and it is probable that 
I stimulant without nomishment is only applied 
[ in a diseased state, and when often appUed to a 
riealthy subject, will create a state of disease 

* fliat will require a continuance of then" irritating 
' effects. 

The supposition, that the gypsum acts as the 

* healthy stimulant of the food of animals, both 
i a stimulant and noxmshment to the vegeta- 
ble, is perhaps carrying the analogy of animal 
and vegetable life as far as our present know- 

^ ledge of the nature of both ^vill admit. 

As all substances used as manure for land, 
[ are bulky, and cannot bear the expense of land 
J carriage any distance, the advantage of an easy 
I jiver navigation is inappreciable to agricultural 
k pui'suits ; this advantage is one of the most va- 
I luable attached to the secondary class of rocks, 
I ■which from their horizontal position and small 
I elevation, permit the rivers to nin slowly over 
f ^eep and unobstructed beds nearly from their 
sources to the ocean; so that all tiie small ra- 
mifications of the inferior streams can trans- 
port limestone, coal, gypsum, ^c. to the door 
of every farm house, and carry away his sur- 
[ plus produce to market on easy terms. 

This horizontal position, by aUowing only one 
of the strata to appear, is the cause of large 
tracts of country being covered witli the same 
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kind of soil, the result of the decomposition of 
the same kind of rocks, Notliing but lowering 
or raising the level to the full thickness of the 
strata can change it ; which is unfortunate where 
a sandstone is at the suiface, decomposing into 
vast re^ons of sand ; which, if it had been 
mixed with tlie strata of slaty clay, that might 
perhaps be found under it, would form good 
soU. This class of rocks falls or rises by pla- 
teaus, with large fields of table land, in general 
having a soil very different fi-om each other, 
because they are formed from the decomposi- 
tion of rocks of a very different nature. 

Springs of water are of very diiferent quali- 
ties in tills class of rocks, depending on the na- 
ture of the strata through which they filter. 
Those which pass through sandstone, have the 
best chance of being purest ; slaty clay, and all 
those ar^laceous rocks diat accompany coals, 
are often satm-ated with tlie neutral salts of cop. 
peras or alum, the result of the decomposition 
of pyrites wliich they often contain, or of com- 
mon salt. The limestone of tliis class is so 
easily dissolved in water, that the gi-eatest part 
of the water that traverses the limestone of it, 
is fully impregnated with Ume, and deranges 
materially the bowels of strangers for the first 
day or two that they drink it. This is so fre- 
quent a quality attending the limestone in a ho- 
rizontal position, or secondaiy limestone, tliat 
it may perhai)s be considered as one of the cha- 
racteristic pi'opeities, by which to distinguish it 
fi-om the limestone of the primitive or transi- 
tion class. 
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ALLUVIAL CLASS. 

Tins class consists of every thing that is wash- 
ed from all the other classes and deposited in 
beds, either from the waves of the sea, or of 
lakes, the cmrents of rivers, of winds, ^c. 

It possesses the advantage of being nearly 
level, and not subject to wash. 

When deposed by the action of rapid running 
rivers, it is generally sand and gravel and poor 
soil; but where slow running rivers overflow 
their banks, they for the most part leave a rich 
vegetable mould, making a fertile soil. 

The sea most usually agitated, leaves sand or 
gravel on its shores, which is likewise the case 
with the great lakes ; this seldom forms a good 
soil. 

In this class we find the greatest quantity of 
marshy soil, rich in vegetable production, but 
difficult to drain, on account of its low and un- 
healthy situation. 

Marie is one the best depositions for making 
good soil, and is generally found in alluvial si- 
tuations by the sediment of rivers that have run 
through limestone countries. The gravel de- 
posited by rivers, which run through a limestone 
country, decomposes into good soil, and may be 
called a limestone soil; but the depositions of 
sand and gravel, from rivers running through 
primitive countries, partake of the qualities of 
primitive rocks, and form but a dry, light soil. 

Extensive plains of sand are often found in 
the alluvial formed by the sea ; these frequent^ 
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ly change place by the wind, and form a series 
of sin^ liills, covering in many places large 
tracts of low counti'v, wiiich it renders barren 
and unlit for production. 

Inland na\igation in tills class ia extensive 
and commodious, the rivere running slowly and 
smoothly over deep beds, rendci-s them navi- 
gable to near their sources. The navigation 
from the Caspian sea to the Baltic, by the Wol- 
ga and the Neva, canies boats upwards of one 
hundred tons burthen, with only one canal of 
about a mile long to join the two rivers, there 
being only four feet difference of level between 
thcni ; all \\^ich long navigation, is through al- 
luvial for the greatest part of tlie distance. That 
junction of the waters of Ihe Black sea and the 
Baltic, by river navigation across Poland, is like- 
wise through an allu\ial country. The internal 
navigation of alluvial cmmtries ia generally 
good ; but where the alluvia forms a sea coast, 
the harbours and bays are difficult and danger- 
ous, obstructed with sand banks and shoals. 

From the nature of the aggi'egation of allu- 
vial materials, they generally consist of a con- 
siderable mixture of different substances, yet 
from its horizonjality, it sometimes contains ex- 
tensive tracts, covered witii soil of the same or 
similar depositions, being the result of the same 
causes, such as the sand thrown up by the ac- 
tion of the waves of the sea, &^c. 

The alluvial of small vallies, situated in broken 
and mountainous countries, has a much better 
chance of Ijeing rich and fertile tiian of large val- 
lies in level countries ; because m propoiiion to 
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the extent of the surface, they receive the wash- 
ings of a much gi-eater extent of soil, than those 
lai'ge vallies in level countries can possibly re- 
ceive from surfaces whose horizontal position 
prevents theu- washing. It is from this cause, 
that the few small vallies, found in primitive 
Countries, are so rich, and form so gi-eat a con- 
trast with the soil of the mountains. 



TRAP CLASS. 

This class, though exceedingly limited in ex- 
' tent, generally lays over all the others, and oc- 
cupies the tops of hills. 

1st. It is of difficult decomposition, being 
hard and adhesive, but falling easily into trap- 
pose pieces. 

3d. It ia capable of absorbing and retiuning 
moisture, resembling in a small degree lava, 
being full of very small interstices. 

3d. It is equally capable of absorbing and re- 
tiuning heat. 

4tfi. Being a partial and scattered class, it is 
mixed, and covers all the rocks of the other 
classes, and of course, in the formation of soil, 
paitakes of then- quality. 

The basalt of this class decomposes slowly, 
but forms a good soil, where it does not wash. 
Tlie wacke and porphyries decompose into 
strong clay soil, capable of retaining tJie ma- 
nure put into it, and in low situations form a 
tolerable soil. 

Tuffa, and other loose aggregates of this 
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, partake of tlie nature of volcanic rocks 
when decomposed, and form excellent aoUST 



VOLCANIC CLASS. 

TMs is a partial, irregulai-, and variegated 
class, and has many properties Iiighly favour- 
able to vegetation m its decomposed state. 

1st, From its origin it generally occupies ele- 
rated situations. 

3d. It contains from one-twentieth to one- 
tenth of alkali, which favours its decomposition, 
and perhaps its dissolution. 

3d. Though hard, and often chrystaliine, yet 
it is in some places full of pores, and in general 
has innumerable small interatices, which both 
absorb and retain moisture. 

4th. For the above reason it both absorbs 
and ret^ns heat. 

Lava, when compact and approaching the vi- 
trified slate, is exceedingly slow of decomposi- 
tion ; but when decomposed in low places, it 
forms a rich soil ; the ftiller it is of pores, the 
more easily it decomposes, and of course makes 
the soil deeper and more productive. 

All kinds of volcanic ashes, witli all kinds 
of tuffas, form fine rich mould, and in a short 
time equal in thickness the bed of ashes or 
tuffa ; the feitility of such a soil is inexhaus- 
tible. 

From the foregoing investigation it may per- 
haps be concluded, as a general result, that the 
oftener rocks have undergone decomposition 
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and trituration into minute particles, the more 
fit they are to produce and support vegetables; 
and the more frequently they have been moved 
fiom one place to another, by the agents of 
decomposition, the more plain and level is the 
situation they are left in : after every change, 
this may be ti-aced from the primitive through 
the transition and secondary to the alluvial ; the 
aui-face of the decomposition, after sucii change, 
becoming less steep and precipitous, approach- 
ing nearer and nearer to a level, fit for the i-e. 
ception and retention of all matter, both fluid and 
solid, capable of assisting vegetable growth.* 

To the above general result, the trap and 

volcanic, or what some would call the old and 

new volcanic formations, are exceptions as to 

tituation ; being tiirown from an opening ui the 

surface, the matter ejected must accumulate 

JtJund the mouth of the crater and its vicinity; 

and the oftener it is remitted and ejected, the 

higher will most probably be the mountains it 

forms, and of course less tit for the production 

l«f soil and situation favouiable to the growth 

ittf plants; tliis is one of tlie striking contrasts 

P between the Neptunian operations and the vol- 

* In nil] iif naturii's opcratinits to i-eiliire the particles 
ftf earth to a slate mnre lit fi'P vegctalile product ion, rnmeB 
the iniltifltrj' anil in^nuity of mun, tiy digging, pluuf;Iiin|^ 
liart-owinj;, and manuring; they much aci-elcrate tUe pro- 
grpsn of HTnelioiatinf; the enrth's sniTace, and thun accom- 
plish in a few years uf labour judicinntily applied, what 
nature would require many centuries to effect by opera- 
tiirtiB nf her general laws. 

The peiTi'clinn of all the arts, fherePiie, only prepares 
the meann of a mure rapid and certain pi'ogrpss towards 
^icrfcction, and who can Ax the limits where it shall stop ! 
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tjanic, that are daily going on under oui- eyes ; 
rains and livers wash down tiie mountains into 
the plains, while hre lieaps up the plidns into 
high and precipitous mountains. 

Considering that the action of fire is but par- 
tial, and tiie action of water constant and gene- 
ral, tlie prospect into fiiturity is consoling and 
cheerful ; that the eartli is every day moulding 
down into a form more capable of producing 
and increasing vegetable matter, the food of 
animals, and consequently progressing towards 
a state of amehoration and accumulation of 
those materials, of which the moderate and ra- 
tional enjoyment constitutes great part of our 
comfort and happiness. On t!ie surface of such 
an extensive and perpetual progression, let us 
hope that mankind will not, nay cannot, remain 
stationary. 

On looking back to the probable past, with- 
out going so far as to interfere with any of the 
present general laws of nature, it may occur, 
tliat before all this alluvial, secondary or tran- 
sition had been rolled about, pounded up and 
mixed by the rains and rivers, united with the 
various operations of vegetable and animal pro- 
duction, the state of this earth most probably 
was different, when the first lichen began to ac- 
celerate the progress of decomposition on the 
siuface of the first rock. 
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CHAPTER IV. 

The probable Effects^ which the Decomposition 
(f the various Classes of Rocks may have on 
the JSTafure and Fertility of the &nls o^ the 
different States ofKorth America^ in reference 
to the accompanying geological Map. 

It may be necessary again to say, that these 
observations are only adapted to the earthy part 
of soils, and are not applicable to soils where 
the operations of nature in covering the sur&ce 
vdth the decomposition of vegetable and animal 
matter, or the industry of man in putting ma- 
nure, has mixed the soil with a considerable 
quantity of vegetable mould. Such soils are 
productive so long as the vegetable mould re- 
mains. The earfli formed by the decomposi- 
tion of the rocks, or the rocks in their origmal 
state, are only accessory to the production of 
this mould, in proportion to their quality of 
producing a more or less quantity of vegeta- 
bles, and their property of retaining the vege- 
table mould a greater or less period of time. 

Over the extended surfaces which one class 
of rocks covers, some considerable exception* 
to general rules must be expected ; such as re- 
mains, or partial patches of a different class of 
rocks, overlaying the general stratification, and 
producing effects on the soil, conformable to 
the properties of the class they belong to. An 
example of this on a large scale is to be found 
in the Redlands, which crosses Vu^ginia in the 
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direction of the Green moxmtains, and pene- 
trates considerably into North Carolina. These 
lands, though resting in many places upon a pri- . 
mitive formation, differ from the generality of 
primitive soils; they contain litde or no sand, 
fall into impalpable powder, and I believe hold 
a small portion of Ume; if there should be an 
extensive mass of hornblende rocks intimately 
mixed with pyrites, tlie decomposition of such a 
mixture might perhaps produce a similar soil," 
but such a cu'cumstance rarely happens. It is 
therefore more probable, that tliis extensive bed 
is the reniiuns of a tiunsition formation, part of 
wliich still runs near it and under it, from the 
Delaware to tlie Yadkin. Although at present 
this formation is by no means so broad and ex- 
tensive as tiie red soil, yet it might formerly 
have been competent to produce an alluvial of 
' that extent. The red soil, and this nanow lied 
of transition, running in the same direction and 
always together, though tiie red soil covere a 
much greater surface at present, renders the 
supposition the most probable that it is the de- 
composition of a bed of ti-ansitlon limestone 
and grey wacke, that formerly covered a much 
gi'cater surface than it may now do ; or it may 
be perhaps a continuation of tiie red sandstone, 
which begins at Connecticut river, and tinishes 
near the Rappahannock, vritii some few inter- 
ruptions; or it may be a bed of alluvial, trans- 
ported from a great distance by tiie movement 
of waters that have long since ceased to act. 
As the transition strata accompany it through 
its whole course, the most rational conjecture 
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is, that it is the decomposition of a transition bed 
formerly more extensive than at present. In 
this maimer many partial beds of a different 
class form patches over a general formation, 
producing soils that to a superticial observer 
might become a gi-cat exception to the geneitd 
principle, though when accurately examined, 
only tend t6 confirm and support tlic genei*al 
rule. 

By reference to the accompanying geological 
map it will be seen, that the four New England 
states consist mostly of the piimitivc class of 
rocks, except in two places; the one Irom the 
boundary hne between Vermont and Massa- 
cliusetts, on tlie Connecticut river, south of Mid- 
dletown, and from thence to New Haven, in 
breadtli from fifteen to twenty-five miles, com- 
posed of the oldest red sandstone formation. 

Tlie second exception is the greatest part of • 
Rhode Island, and from thence to Boston, where 
about fifteen miles broad of the primitive is co- 
vered by tJie transition class or formation, and 
from the remains of a few patches of transition 
to the east and north-east of Boston, with the 
beds of transition pebbles found on the primi- 
five. In that direction it is more than probable 
that the transition has extended, at some former 
period, much farther to the north-east. 

To the west the New England states, in- 
cluding the district of Maine, are bounded by a 
range of high and rugged mountains, where tlie 
vallics are veiy naiTow, and surrounded by steep 
and rocky banks. Many of those vallics are fer- 
tile, being the repositories of tlie washings of 
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a gi-eat surface of mountain ; but Hie sides of the 
hills and mountains are bare, and retain little or 
no soil. Where the niica slate, clay slate, horn- 
blende and primitive limestone prevail, the soil 
will most probably be more adhesive, accumu- 
late quicker, and form a tliicker bed. Where 
granite, gneiss, quartz, and other sOiceous rocks 
prevail, tlie soil will most probably be light and 
thin. 

From the mountains to the westward the 
country declines gi-adually to the sea coast, 
where tliere are but few Mils; yet the surface 
is rugged and broken, obsti'ucted in many places 
by large blocks of rocks, chiefly granite, heaped 
on the surface of a soil, rather sandy and Ught, 
which is tolerable the first four or five years 
after it is cleared of wood, but would require 
manure afterwards to make it productive. 

A proper proportion of heat and moisture is 
requisite for tlie production of all plants, but 
the grasses require more especially moisture. 
It would appear that the New England states 
ai-e best fitted for a grazing country, and mois- 
ture becomes more necessary for such a coun- 
try, than for a wheat or Indian corn country. 
The clearing away the woods, favours the ac- 
cumulation of heat in the earth, but decreases 
tlie quantity of vapour, that in passing would 
be condensed into rain. It would therefore 
seem to be prudent in such countries, not to 
clear more land than is positively necessary, 
and on no account to cut down the trees that 
crown the tops of the liills and mountains ; for 
by baring their tops, the summer temperature 
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will be so much increased, that ^e clouds will 
pass over them without condensing, and the ef- 
fects wliich are produced in the islands of the 
West Indies, by cutting away the woods, will 
take place on tliis continent, thouglx not in so 
great a degree. 

Between Khode Island and Boston, the tran- 
sition will most probably be covered with a soil 
rather fertile, where the grey wacke schist and 
limestone prevml ; and only tolerable, where the 
grey wacke with large pebbles is found, but on 
the whole, better than the upland of any primi- 
tive soil. 

The oldest red sandstone on the Connecti- 
cut river, when level, which it generally is, 
ought to produce a good soil where it is co- 
vered with ridges of greenstone trap ; but a 
gradually tliin soil, wliei-e the irregular declivi- 
ties and trappose division of the rock, prevents 
the accumulation of eartlt sufficiently quick to 
form a permanent sod. 

The sea coast, is, agreeably to the general 
character of the primitive class, httle obstructed 
by banks or shoals, and tlie harbours are open, 
large and commodious, of easy access, with 
plenty of water, and safe ; but die internal na- 

Lvigation by the rivers is exceedingly bad, full 
of rocks and rapids, difficult to remove; while 
the hard and aciiesive nature of the rock, is a 
gi'eat hindrance to the cutting of canals. 
Where the oldest red sandstone occupies the 
banks of the Connecticut river, from the fron- 
tiers of Vermont to below Middletown, the na- 
tation is tolerable, Approaching a Mttle to the 
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advantages generally attending that class of 
rocks? but fiirther up the river, in Vermont 
or New Hampshire, where the river mns over 
piimitive rocks, the falls and rapids are hoth 
gi-eater, and occur more frequently. 

Vermont lays to tlie westward of the New 
England states, and occupies part of that range 
of mountains,, running north and soutli iji tlie 
direction of the stvatilication, nearly twenty to 
tliirty miles from Lake Champlain, and parallel 
to it. Two classes of rocks occupy tlie whole 
state; the transition which extends along Lake 
Champlain, and is about twenty -five miles broad, 
where the primitive begins, and continues till it 
joins tlie frontiers of New England. 

In tlie transition, the soil mil most probably 
be good, where the land is level and composed 
of grey wacke schist and limestone; the siU- 
ceous members of the transition class occupy- 
ing in general the mountains, will most proba- 
bly be thin and sandy, diough in level places 
the soil may be tolerable, owing to the declina- 
tion from the horizon mixing the alternating 
strata. 

The primitive, which forms tlie east side of 
the state, is principally composed of mica and 
clay slate, which may form a compact and strong 
soil in the vallies; the sides of the mountains 
will most probably be thin and light soil, not 
sufficiently thick to produce much vegetation. 

Through the whole of tills state, as well as 
the New England states, the range of the moun- 
tains louis from north to south, and of course 
all the vallies of any consequence follow tlie 
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same direction ; open to the north and north- 
west winds, they are equally exposed to the 
south and south-west, taking inimediately the 
temperature of those two contrary currents of 
air. Vallies thus situated, are subject to have 
a veiy hot summer and cold wmter, and also to 
the great evil of a vacillating spring and autumn, 
where heat and cold alternate so quickly, as to 
injure materially all vegetables, but more parti- 
cularly those of foreign origin, which is the case 
witli most of tlie plants that are cultivated in the 
United States. 

To the south-west of the Hudson river this 
inequality of climate is moderated a little by 
the chain of mountains, as well as the principal 
vallies, nmning south-east,* and consequently 



* The same diHerence of climate ia observable between 
Itnly and Spain. In Italy the chain of the Apennines 
runs nearly north and south, leaving a free passage to the 
northerly winds to carry their temperature into all tlie 
great vallies ; but in Spain the Sierra Novada, and many 
of the ranges nf mountaitiSi like the Pyrenees, run from 
cast to west, and protect all to the south of them, from the 
sudden variations of climate, which frequently occurs in 
Italy during the winter. Nice, for the same reason, is con- 
sidered to have the mildest winter of any place in the south 
of Franre, being under shelter of the Alps, which run to- 
wards the east on the north side, and screen the town from 
the northerly winds. Tokay produces what is called the 
finest wines in Kurupe, and is only a degi-ee south of Po- 
land, where (here, is no species of wine ; it owes this to the 
chain of the Carpathian mountains, running east and west, 
and protecting Hungary from the rigour of the north 
winds. Even the polar dimate of the great plain of Tar- 
tary, may perhaps be owing to the ranges of mountains 
running towards the Frozen ocean, while the great val- 
lies, through which the rivers Obi, Lena, Tcnisey, Ac. run 
their long rapid courses, may sei've as conductors of the 
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in some measure sheltered from the sudden 
changes produced by the north and north-west 
wmds in spring and fall. 

All circulation of heavy and cumbersome ar- 
ticles, such as are used for manure, is exceed- 
insjly difficult in the interior of this state, as the 
livers are full of falls and rapids; but Lake 
Chami)lain fadlitates considerably the expoiia- 
tion of their surplus produce; they also have 
the advantage of the tide navigation of tlie Hud- 
son, for taking their produce to market. 

The state of New York consists partly of al- 
luvial, and paiHy of primitive, transition, and 
secondaiy rocks, and enjoys a tide navigation 
on the Hudson river, which penetrates through 
the whole classes. 

Long island forms the alluvial part of the 
state, and has all the advantages of being a low 
level country, which is generally attached to 
this class. The west end of this island is part- 
ly made up of the alluvial, washed down by 
the Hudson from a transition and secondary 
country, and may be considered as forming a 
soil favourable to vegetable production, where 
the action of the waves has not washed away 
the lightest and most productive part of it. 



tc^mpcrature of the poles to their sources, and the same 
cliiiins of mntintainSf wliich by running east and west, pro- 
tect Indostan from the Rorthern blast, may equally pre- 
vent Tartary and Siberia from enjoying the vivifying in- 
fluence of the southern breezes. It is probable, that much 
of the climate of all countries depends on the currents of ' 
air and water, and their direction is perhaps regulated by 
the mountains on shore, and the banks, and other obstruc- 
tions at sesj as well as by periDdical winds. 
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The east end of the island, formed principal- 
ly by the alluvial of the sea, joined to a propor- 
tion of alluvial iumished by rivers, such as the 
Connecticut, that run through the primitive, is 
most probably light and sandy, with extensive 
beds of gravel, too poor to produce a sufficient 
growth of trees or plants to enrich tlie soil; 
but enjoying the advantages of an even sur- 
face, not liable to wash; and likewise the mo. 
derate and equal climate of a low island, sur- 
rounded by tiie sea ; hence it is capable of 
being made productive in pasture lands, like all 
the islands on this coast, whicli are favourable 
to the breeding of sheep bearing fine wool. 

York island, and the Highlands, as far as 
Newbury and Philiptown, on Hudson river to 
the north, and tlie boundaries of Connecticut to 
the east, is primitive. From the town to the 
commencement of the Highlands we find prin- 
cipally gneiss and gi-anite, and of course it in- 
clines towards a gravelly and thin soil ; the 
Highlands as well as the primitive which skirts 
the Connecticut border, contains much clay and 
mica slate, and will most probably fonn a 
stronger soil in the vailies. 

That mass of country north of the Mohawk, 
bounded by Lake Champlain to the east, and 
the river St. Lavn-ence to the north, is like- 
wise primitive ; and fi'om all appearance is a 
rough mountainous country, vritii some vailies 
of tolerable soil ; but the mountains are most 
probably thin and poor, sul>jcct to the northern 
winds, and the rigorous changes of climate, 
which are the natural consequences. 
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Fi'ora Philiptown on the Hudson, to neap i 
Lake Champlain, is a strip of transition frona 
fifteen to twenty-five miles wide on tlie east 
side of the Hudson, and extending on tlie west 
side perhaps further; though in many places 
west of the Hudson, on the tops of mountains . 
and rising grounds, it is covered by secondaiy, ' 
forming a constant alternation between transi- , 
tion and secondary, which would require much 
accurate examination to designate; we have ] 
therefore coloured the whole as transition, 
which we consider the foimdation. 

This valley, divided by the Hudson, ought to 
have a good soil, where it is level, consisting I 
principally of gi-ey wacke slate and limestone j , 
but is subject to dre inconvenience of tlie Ver- ' 
mont vallies, in being open to the north, and I 
liable to sudden and great changes in the tem- 
perature. Tlie advantage of a tide navigation, 
running almost the whole length, is all impor- 
tant to the progress of agriculture, by trans- 
porting, at an easy expense, the bulky articles 
necessary to improve tlie soil. 

The secondaiy of this state, runs along the 
Mohawk to Lake Ontario, and follows the bor- 
ders of tlie lakes to the frontiers of Pennsylva- 
ma, skirting the transition to the soutli-east; it 
is generally tolerable soU, the alluvial of the 
rivers being composed of depositions fi*om the I 
decomposed secondary ; is in most places rich 
and fertile, as on the Mohawk, ^c. The allu- J 
vial of the lakes, in many places washed by theC | 
movement of the waters, is but thin and inclined I 
to be sandy. How far tlie alluvial of the hkek- \ 
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extends to the south depends on how far flie 
lakes tliemaelves have covered those countries 
formerly; which is uncei-tain. 

This secondaiy makes rather a small excep- 
tion to the general rule of that class, possessing 
the properties of easy and safe navigation in the 
interior, owing to its small rivers running prin- 
cipally into Lake Ontario, which is so conside- 
rably below the general level of the country, 
tliat tlie streams are rapid and often obstructed 
by the falls. The communication with tlie sea, 
either by the lake and the St. Lawrence, or by 
the Mohawk and Hudson rivers, is but sliglitly 
obsti'ucted vrith rapids and rocks. From the 
western part it is probable that tlie communica- 
tion through French creek, the Ohio, and dovm 
the Mississippi to the gulf of Mexico, is perhaps 
the most easy and convenient passage to the 
sea. 

A canal from Lake Erie to the Mohawk has 
been projected. So gi'eat a distance, across all 
tlie vallies made by all the streams, which run 
into the Lake Ontario, would make it an expen- 
sive undertaking; so much so, tliat it is proba- 
ble the whole surplus produce that would pass 
through it would not pay one per cent, on the 
sum expended, in making it. The quantity of 
surplus produce to feed the idle, or to export 
to foreign countiies, depends on tlie quantity 
consumed by die farmers and labourers at 
home. In this country, where they eat animal 
food, and every thing of the best kind, three 
times a day, the surplus produced by three or 
four labourers is not equal to the siu'plus pra- 
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duced by one labourer in countiies where they 
eat notliing but brown bread and potatoes; 
witere the labourers are slaves ; w^liere con- 
sumption is restricted to a few quarts of corn 
a week. In such places, tlie surplus produce 
destined to feed their masters and foi- expor- 
tation, is considerable. If aU the produce made 
by the slave states, and exported by them, or 
through the medium of the other states, could 
be deducted from the whole exports of the 
United States, tiie balance exported by tlie fi-ee 
labour states, would be much smaller than most 
people aie aware of. 

Wliile the labom'er lives so weU, and con- 
sumes such a gi'eat proportion of the produce 
of Ms labour, those statesmen and otliere who 
judge of the capability of this community to 
pay taxes, and feed the unproductive classes, 
from what takes place in Em'ope, will be much 
mistaken. No produce can possibly supply 
more to the non-productive class, tlian the sur- 
plus that remains to the farmer, atter furnishing 
eveiy thing his habits make necessary to feed 
himself and family; where those habits are Uke 
those of tlie labom-ers in most parts of Europe, 
they can furnish four times more surplus, out 
of the same produce, than the labourer can 
here witli his present habits. 

Jereey consists of alluvial along the sea coast, 
which runs along tlie east bank of tlie Delaware 
from Cape May to Trenton ; and from tlience 
to EUzabethtown it is bounded by the red sand- 
stone. It is of course partly formed by the sea 
and partly by the depositions of the Hudson and 
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Delaware rivers, whicli touch two sides of it ; 
the part of this alluvial, formed by the above 
mentioned rivers, consisting of depositions wash- 
ed off tlie transition and secondary formations, 
is most probably good soil; but tiie part of it 
throvm up by tlie waves of the sea, will be thin 
and sandy. 

Considerable depositions of bog-iron ore, are 
found in this alluvial, which may perhaps be 
owing to the vicinity of the old red sandstone, 
the iron oxyd of its cement furnishing the ma- 
terials. So, the bog-iron ore is more abundant 
in the alluvial of Maiyland and the Jerseys, 
where the red sandstone is found in the neigh- 
bourhood, tlian in other states to the south. 

The oldest red sandstone extends fiom the 
edge of the alluvial to tlie foot of the primitive 
mountains, and fi'om the Hudson to tlie Dela- 
ware. Where the country is level, and con- 
sists of the red sandstone only, the soil is good; 
where it is covered with the gi-eenstone trap, it 
is generally thin soil and stony. 

To the north-west the primitive range occu- 
pies the frontier of the state, diminishing in 
breadth as it progresses to the south-west, and 
finishes in a point south of Betlilehem. This 
primitive is rugged and stciil, where the moun- 
tains are steep and precipitous, or where the 
quartz and siliceous racks predominate. The 
slates, hornblende, and piimitive limestone, 
where level, form a tolerable soil ; it is like- 
vrise rich in fine magnetic iron ore, wliich has 
been wrought to advantage; l)ut is deprived, 
like the greatest pari of primitive ranges, of 
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river navigation ; a great hindrance to the pro- 
gress of agriculture as well as manufactories, 
from whidi disadvantage tlie secondaiy and al- 
luvial of this state, is in some measure free. 

Pennsylvania consists principally of transition 
and secondary, having tlie smallest quantity of 
the primitive class of any state east of the moun- 
tains, and most probably the greatest quantity of 
good land, in proportion to its surface, of any 
of the Atlantic states. 

From the south-east boundary, to about tvpen- 
ty or twenty-five miles north-wesi, is included 
all the primitive of the state, wliich is light and 
indifferent, where the gneiss, granite oi- serpen- 
tine prevails ; the limestone or hornblende rocks 
may form a tolerable soil, as the countiy, though 
broken, is not hilly, and has nothing that can be 
called a mountain. _ The rivers Susquehannah, 
Schuylkill, Delaware, or any otlier inferior 
streams, where alluvial is formed, being tlie de- 
positions from transition and secondary forma- 
tions, will most probably produce a rich soil. 

An extensive transition formation succeeds to 
the primitive and occupies nearly seventy miles 
in breadth to the top of the dividing ridge, be- 
tween the western and the eastern waters, 
which forms tlie summit of tlie Alleghany 
mountains. In this place the transition is wider 
than in any other part of our range of moun- 
tains, and is only interrupted for about twenty 
or tlmty miles, between Norristown and Read- 
ing, by being covered by the oldest red sand- 
stone formation. 

The soil, through the whole of tliis tract, 
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when level, is tolerably good ; where formed by 
the allu\ial of the livers, it is generally rich and 
fei-tile, but the quartzy and siliceous aggi-egates, 
wliich most fiequen^y occupy the mountains, 
decompose into a light sandy soil, though the 
vallies between those mountans are rich and 
productive. 

Tlie river navigation of the primitive and 
transition of tliis state is, agreeable to the ge- 
neral character of those classes, very indiffer- 
ent, obstmcted by a gi-eat many rapids and 
faUs, liable to the fi-eshcts of mountain torrents, 
breaking thi'ough narrow and rocky passages, 
witli all the extremes aud inconvenience of too 
much or too little water, to remove which would 
require much labour and expense, which per- 
haps could only be repsud by the transportation 
of some very bulky articles, such as coal, gyp- 
sum, or limestone. It is a query whether an 
expensive canal navigation can be repaid by the 
mere ti'ansportation of the smplus jiroduce of 
the soil, or even of manufactories, except bulky 
coal. Limestone, iron and manures, it is pro- 
bable, support the greatest part of tlie expense 
of canals, even in England. 

From the top of the Alleghany mountains to 
Lake Erie, is part of tlie great secondary for- 
mation of the basin of the Mississippi, and ex- 
tends from the frontier of the state of New 
York to the limits of Oliio and state of Virgi- 
nia ; this secondary formation may incline to be 
sandy on the hills, where the sandstone pre- 
vjuls; but the valley and river alluvial is rich 
and fertile. It loses Uttle of the vegetable 
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' mould by washing, owing to its general hori- 
zontal position; and the accumulation of such 
vegetable manure is in proportion to the time 
the trees have been growing on the soil. It is 
probable that the alluvial made by the washing 
of the lake, may be thin and sandy, as well as 
the part that may have been at no very distant 
period the bottom of the lake ; and for that rea- 
son the trees may not have been long enough 
on the surface to accumulate a bed of vegeta- 
ble decomposition of any great thickness; in 
that case, though the eartliy part of the soil 
may be good, the natural manure, dropped 
from the trees, may be thin and soon worn 
away. 

Both coal and limestone have been found in 
great abundance on the west side of the Alle- 
ghany mountains; the coal they use with ad- 
vantage as manure; the slaty clay, which alter- 
nates so often with the limestone in this for- 
mation, contains carbon, which augments its 
productive quality when decomposed into soil. 

Though nearly fifteen hundred mdes from 
the sea, it enjoys a river navigation, without any 
siliceous obstinictions, the whole distance ; as the 
secondary extends to the bay of Mexico, and 
affords aU the advantages of deep and slow 
running rivers (which is generally the character 
of this class of rocks) facilitating eveiy kind of 
internal navigation. 

From the ease witii which they navigate the 
small creeks and streams, every farmer may 
have a landing place near his plantation, and 
receive at small expense the fimestone, plais- 
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ter, or coals, necessary to agriculture and the 
otlier arts. Even where a canal is necessary 
in this class, tlie level situation and nature of 
the rocks, makes the accomplishment of it easier 
than in most of the other classes. 

Tliere is no ridge of mountains on this side 
Lake Eiie that can shcltci- the country from the 
north and north-west winds ; it is therefore pro- 
bahle that this part of the great basin is exposed 
to tlie sudden and great changes of tempera- 
ture, produced by the rapid currents of air from 
north to south, or from south to north; it is 
equally in the nature of such a situation for the 
changes to be more rapid and more severe, in 
proportion as the land is cleared of wood. Pru- 
dence might perhaps dictate the leaving strips 
of wood from east to west, on purpose to pro- 
tect as much as possible the useful plants from 
the effects of tlie rapid changes in the spring 
and fall. 

The state of Pennsylvania is perhaps the best 
cultivated of all the states in the union ; that is, 
more of the farmers have dropped the ancient 
practice of wearing out one field, and going to 
clear away the trees of another, without adopt- 
ing any system of manuring hy plaister, or ro- 
tation of crops, so as to keep the lands once 
cleared continually in heart. Most of the Penn- 
sylvania farmers, like the farmers ' in Emx)pe, 
make their fields better and richer in propor- 
tion to the time they have been in culture ; it 
is therefore partly to art and industry, and part> 
ly to nature, that we are mdebted for the pros- 
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{mttoub state of agriculture in this common- 
wealth. 

Delaware, the smallest state of the union, 
consists almost entirely of alluvial; the part 
formed by the depositions of tlie Delaware, will 
most probably be good soil, while tiiat made 
by the washings of the sea will he Ught and 
sandy. That small strip of piimitive, which 
touches the Pennsylvania frontier, being low 
and level, is more or less covered witli alluvial, 
and is likely to be tolerable soD. 

The tide water of the Delaware, and small 
rivers and creeks in the alluvial, furnishes tliis 
state with good internal navigation. 

Almost surrounded by tide water, this state 
has access to the sea at all points, and erijoys, 
from its being placed between the Delaware, 
the sea, and the Chesapeak, almost the mild- 
ness of an insular situation, not so subject to 
extremes of heat and cold. 

Maryland has a great deal of alluvial, some 
primitive and transition, and very Utile secon- 
dary. The Chesapeak is the large inland bay, 
formed most probably by the ocean throwing 
up a bank of sand and gravel on the eastern 
shore ; on the inside of wliich the great rivers, 
that now run into the bay, have been constant- 
fy heaping their depositions, consisting of tiie 
wasMngs of a gi'eat transition and secondary 
country, whicli descend with the waters of the 
Susquehannah and Potomac, and the sediment 
of the Rappahannock and James rivers, con- 
itisting of transition and primitive deposition. 
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It is therefore probable, that the alluvial of 
botii sides of the Chesapeak, protected by the 
neck of land on the eastern shore from the 
washing of the waves of the sea, will be good 
soil generally, and approach nearer to tlie qua- 
lity of river bottojns, than any alluvial open to 
the movements of the sea, and liable to be 
washed by it. The situation in wliich we now 
find it, after so long a practice of so ruinous a 
system of culture, constant cropping, and no 
manure, is a strong proof of the original good 
quaUty of the soil. 

Such is the nature of flie alluvial in Mary^ 
land, occupying all the state south-east of a line 
drawn from Havre de Grace on tlie Susquehan- 
nah, passing thiough Baltimore to Washington 
on the Potomac. For navigation, both interned 
and external, the alluvial of Maryland enjoys all 
the advantages attached to that class of rocks, in 
an easy and safe access to the sea by the Poto- 
mac and Chesapeak bay, and a free circulation 
of craft in the interior by means of all the 
small rivers and creeks, through which the tide 
mounts to tlie foot of the granite ridge, that is, 
to the entrance upon the primitive. 

Tliis primitive beg^ at the line where tlie 
alluvial ends, and continues towai'ds the north- 
west, from twenty to twenty-five miles ; the 
countiy rugged but level ; in some places thin 
and poor, in others tolerable, as it approaches 
the old red sandstone ; a band of wJiich, eight 
or ten mOes vride, lays upon tiie outer edge 
before we conje upon tlie transition; tlus band 
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'"t>f red sandstone makes good soil, where the 
sandstone prevmls, but rather tliin and light 
soil, where tlie greenstone trap covers it. 

The west pait of the state is a strip along the 
banks of the Potomac, of transition, wliich is 
most probably good soil. So great a propoi-tion 
of this state laying upon tide water, intersected 
by the Chesapeak, and so many bays and creeks, 
will probably diminish the ligour of the winter, 
and modify the extremes of heat and cold in the 
spring and fall. 

Vii^nia contains all the classes of rocks, and 
like Pennsylvania stretches considerably into 
the secondary basin of the Mississippi. The 
alluvial occupies all that part of the state si- 
tuated on the south east side of a line drawn 
from Washington tlu-ough Fredeiicksburg, Rich- 
mond, and Petersburg, to the Roanoke, having 
the sea for its south-east boundary. On the 
northeni part it is good soil, like the alluvial of 
Maryland, but towards the south it is partly 
made up of the sUuvial of the ocean, and partly 
of the deposits brought down by the Rappahan- 
nock and James rivers, collected jirincipally 
from primitive countries, mostly of sand and 
gravel; of course, the probabiUty is, that the 
soil towards North Carolina will be sandy and 
thin. 

Both the internal and external navigation is 
excellent; for the tide flows up all the small 
rivers and creeks to tlie limits of the alluvial 
or commencement of the primitive; and the 
vast influx and reflux of the tide into die Che- 
sapeak, sweeps the channels between the ca]ies 
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so clear of banks, as to afford water of sufficient 
depth for any ship; which is rather contrary to 
the general effects produced on alluvial coasts. 

The primitive succeeds to the alluvial, and 
runs north-west to the Blue Ridge, which it 
keeps as a boundary to Magotty Gap; from 
thence it proceeds south-west, and passes to 
tlie eastward of the lead mines at Austinville, 
and from thence towards the warm springs in 
North Carolina. The valhes in this, like all 
other primitive, are narrow, but generally rich 
and fertile. The upland, as far west as the 
South or Green mountains, is rather level, but 
broken; tlie soil thin and light near to the 
Green mountains; ran^g in the same direc- 
tion, is the red soil, wliich crosses the state, 
seldom extending twenty miles in width, or 
much less than six to seven miles broad; fre- 
quently irregular and in patches, and is per- 
haps the best upland soil, independent of river 
bottoms, that is in the Atlantic states. 

This bed of red soil follows a narrow stratum 
of grey waeke slate and transition limestone, and 
in many places it covers tlie primidvc at some 
distance from the Uraestone, yet it is more than 
probable, tliat it is the remains of a transition 
formation, which may Ixave fonnerly covered 
tlie primitive to a greater extent. 

Westward of the red soil, the soil is thin as 
long as the Blue Ridge is the boundary, to Ma- 
gotty Gap ; but after the ridge is primitive, to 
the south of Magotty Gap, tliere is a considera- 
ble extent of gravel, covering the foot of the 
ridge, called the gravel ridges, which being com- 
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posed of rolled quartz, apparently the remains 
of a gi-eat field of clay slate, mixed with a 
great quantity of transition sandstone pebbles, 
the soil is barren and tliin, producing no growth 
of wood sufficient to manure it. Those gravel 
ridges continue along the foot of the primitive 
mountains, through bodi North Carolina and 
Geor^a. 

The navigation is indifferent, though below 
the ridge, from the level situation of the coun- 
try, boats run upon James river. 

On the Umits of the primitive begins the tran- 
sition, which continues west of the top of the 
Alleghany, near the Sulphur springs ; from 
thence south-west to the eastward of Abing- 
don, passing about twenty-two miles west of 
the Painted rock on the frontiers of North Ca- 
rolina and Tennessee. This is rather a broken, 
mountainous country, with extensive vaUies of 
limestone and slate, which produces good fer- 
tile soil, while the mountains, consisting princi- 
pally of sandstone and quartzy aggregates, make 
a Uiin, poor soil ; the na\igation being bad, owing 
to the want of water near the sources of the 
rivers, and the obstructions of falls and rapids 
hinders equally internal circulation and exter- 
nal communication with a market; resembling 
in tliis, the whole country which occupies the 
dividing range between the eastern and western 
waters^ that is, to be further from a market than 
those lands situated either east or west on a na- 
vigable river. 

Between the hmils of the transition and the 
river Ohio, is the secondary of this state, whicJi 
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enjoys the soO and advantages of the secondaiy 
of Pennsylvania, except as to tJie rivei's tliat 
water it. The Great Kanliawa and other streams 
rise in a mountainous transition country, and 
may probably carry down and deposit masses 
of gravel, formed by the quartzy aggregates 
and sandstone, which frequently occupies tlie 
liigh lands in transition countiies; whereas all 
the livers in the Pennsylvania secondary, rise 
and run their whole coui-se in the secondary, 
and are therefore more likely to make depo- 
sits, that are richer and more adapted to ve- 
getable production. 

North Carolina consists principally of allu- 
vial and primitive, divided by a line running to 
tlie west of Halifax and the east of Raleigli, 
passuig by Aversboro' and Rockingham. To 
the east of this line, extending to the sea, runs 
the alluvial formation. From the circumstance 
of this alluvial being made by the wasliing of 
the waves of tlie sea, or accimiulated by the 
depositions fi'oni rivers which have run their 
whole course through a primitive country, the 
probabiUty is, that it will in many places be 
sandy and tliin soil. 

That part of the coast bordering on Pimlico 
and Albemarle sounds, being protected by the 
sand banks and bars from the washing of the 
waves of the sea, may deposit a tolerable allu- 
vial, approaching in quality to that of the Che- 
sapeak; if the same bars and banks did not ob- 
stiiict the draining of the low lands that sur- 
roimd those inlets, and render Ihem too watery 
ibi' the purpose of agriculture : tliough from tlie 
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heat of the climate it is probable, when united 
to a sufficient moisture, the accumulation of ve- 
getable productions will be rapid. 

From tliis increasing heat, as we go south, 
a considerable increase of vegetable production 
must accumulate in the low lands, where there 
is moisture; and on the contrary, where there 
is sand and no moisture, the steiility must be 
augmented, which will have the effect of ren- 
dei-ing the poor lands, that are dry, less pro- 
ductive, and tlie low lands that have moisture, 
more rich and fertile ; producing a much greater 
contrast between tlie rich and the poor soils, 
than takes place in the noilliern latitudes. 

Internal navigation is good, and all kinds of 
manures and bulky articles can circulate through 
tlie creeks and rivers at small expense ; but the 
communication with the sea is obstructed by 
sand banks and bars, which makes the export 
of their surplus to foreign countries, difficult 
and expensive. 

From the limits of tlie alluvial to witliin ten 
miles of the frontiers of the Tennessee, all ie 
primitive. For some distance westward, it is 
rather level, and covered with a coat of allu- 
vial, which in some places forms a tolerable 
soil; the country aftei-wards becomes broken, 
with much granite and gneiss, forming a thui 
soil to the foot of the mount^ns, where the 
gravel ridges begin; being steril and unproduc- 
tive. Tlie mountains are high and mgged, 
rather bare of soil ; the vallies, as in aU primi- 
tive, narrow, but fertile. It is in this state, that 
the whole mass of mountains begms to be pri- 
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mitive, as in New England ; tliey are therefore 
more steep and rocky, and the vaUies fewer and 
narrower ; they constitute the dividing ridge, 
and the rivers which run to the westward pass 
through a considerable extent of primitive coun- 
tiy, as well as those which drain the water off 
to the eastward. 

Na\igalion, both internal and external, is bad; 
the rivere are incumbered with falls and rapids. 
The strip of transition of about ten miles broad, 
which touches the frontiers of Tennessee, is a 
rough, mountainous countiy, consisting of the 
quaitzy aggregates in the liigh lands, apd of 
course theu" soils; but the vaUies, tiiough con- 
fined and naiTow, are feitile and productive. 

8outh Cai-oUna is entirely formed of alluvial 
and piimilive, dinded by a Une, runmiig by Co- 
lumbia to Savannah; the alluvial extendmg east 
from that line to the sea. This alluvial is form- 
ed by the washing of the sea and by tlie sedi- 
ment of rivers, wliich have their sources and 
run the greatest part of their course through 
primitive ; it is therefore probable, that the dry 
part of the allunal will incUne to be sandy and 
light sou. The river bottoms and low situa- 
tions, where there is water, will be rich and fer- 
tile, from the heat and moisture accumulating 
so rapidly the vegetable matter. It is likewise 
probable, that the remains of the madrepore 
rocks, which are equal to powdered Umestone, 
may be bi-ought by the cun-ents from the south, 
and mixed with the sand on the sea islands, by 
wliidi the nature of the soil would be material- 
ly changed for the better. The quantity of co- 
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ral and madrepore rocks, that are forming on 
both sides of the gulf stream, where it passes 
the coast of Florida, gives probability to this 
conjecture. 

The bed of blue marl, with shells, wliich 
crosses this state and Georgia, and extends even 
through the Floridas, will be likely to form a 
soil equal to limestone land; it is deposited by 
the sea, most probably in places protected by 
sand banks from the washing of the waves, and 
approaching to the alluvial made by the rivers. 

Though the tide of the rivers ceases to flow 
twenty or thirty miles below tlie primitive, yet 
the navigation for craft is good to the edge of 
the primitive rocks, and the communication 
with the sea is tolerable by the means of bar 
harbours. 

The primitive in this state, as North Caro- 
lina, is flat for some distance from the edge of 
tlie alluvial, and covered with a coat of earth, 
apparently tlie decomposition of hornblende and 
slate rocks, which makes a good soil, and be- 
comes more rugged and broken as you pro- 
ceed towards the mountains, wliich are high 
and steep, composed principally of gneiss and 
granite, and forming a thin soil, disposed to be 
gravelly ; but the vallies or river bottoms, though 
narrow, are rich and fertile, diminishing in e.y 
tent and number, as you proceed higher up the 
mountains, where the rapidity of the rivers givra 
littie lime or stiU water to form the deposition 
of any other but heavy substances, such as roll- 
ed rocks or gravel. 
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The navigation in this, like the other primi- 
tive countries, is bad ; the rivers, obstructed 
with falls and shoals, are too rapid and iin- 
certain. 

That part of the piimitive which touches the 
alluvial, or the eastem and lowest edge, be- 
comes flatter and more incUned to decomposi- 
tion, as you proceed south on tJiis and tlie two 
bordering states, at the junction of the primitive 
and alluvial : the former is decomposed to a con- 
siderable tliickness below the surface, though 
covered vridi a considerable depth of alluvial; 
and above tlie junction where the primitive 
rocks appear in all the rivers and water courses, 
the suiface is flat, and overlaid by a considera- 
ble mass of earth, for many miles to tlie west- 
ward. It is therefore probable, that heat facili- 
tates the decomposition of primitive rocks more 
than water, and tiiat the result of the decompo- 
sition, that is, the soil it makes, is more favour- 
able to the production oi' vegetable matter, inas- 
much as it decomposes more rapidly, and is 
not so liable to be washed during die operation. 

Georgia, like South Carolina, consists almost 
entirely of alluvial and primitive; divided by a 
line mnning from Augusta by Milledgeville, Fort 
Hawkins, and the agency on Flint river, to the 
south. East of that line, to the sea and fron- 
tiers of Florida, the soil is alluvial, formed by 
the rivers and the sea. Some of the rivers, 
such as tlie Savannali, run tiirough primitive 
country, and form sandy, light soil. The Alta- 
maha holds the greatest part of its course 
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tlirough alluvial countiy, and will most pioba- 
bly form liclier and more productive deposi- 
tions. 

Tlie sea may form alluvial of a superior qua- 
lity, by being mixed with tlie broken remains of 
the madi'epore rocks in the vicinity; it is even 
probable, that the islands on the coast may have 
madrepore and coral rocks for their foundation, 
wiiich in warm chmates decomposes rapidly into 
veiy good soil; 

WTierevei- there is the command of water in 
tliis climate, vegetable matter vdll accumulate, 
which makes eSl the low lands on the rivers 
rich and fertile, though tlie dry land may be 
poor and sandy. It is however probable, that 
the alluvial above tide water, being level and 
not much washed, may be tolerable good soil. 
River na\igation is good, and boats run up to 
tlie edge of the primitive, and coasters to the 
head of tide water, which is, in some of the 
rivers, nearly fifty miles, below the primitive 
ridge; the communication ^vith the sea by bar 
harbours is not difficult. 

To the north, a Uttle westerly of the limits 
of the alluvial, is the primitive forntation, level, 
and covered witli eartli of tolerable quality ; for 
some distance towards tlie mountiuns, tliis pla- 
teau of level country, decreases in vridth the 
further you go west, tinishing in a rough, broken 
country. To the north it consists principally 
of gneiss and granite ; as you apjiroacli the 
mountains, which are high, die soil is ratlier 
tliin and poor, but the vallies between them are 
rich and fertile-, though uarroAv. 
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A small angle of this state crosses the moun- 
tains, and touches at a point the river Tennes- 
see; tliis is in part transition, and the rest se- 
condary, which coiresponds in quality with the 
same classes of rocks in North Carolina, and 
the state of Tennessee. 

The part of this state, which lays upon the 
dechvity of tlie Alleghany mountains, sheltered 
to the south from the nortlierly \vinds, and open 
to the mild temperature of the south and south- 
west breezes, ought to be, and indeed is, one of 
the most moderate chmates of the United States; 
in a great measure free from the sudden and 
violent changes of heat and cold^ produced by 
tlie free circulation of those two opposite cur- 
rents of air from the north and south, bring- 
ing along with them the temperature of the op- 
posite climates, from whence they come. It 
may likewise be considered as a climate more 
congenial to the growth of plants from tlie south 
of Europe, such as the vine and the ohve, than 
any situation nortli of it in the United States. 

From the circumstance of the range of moun- 
tains approaching nearer and parallel to the sea, 
the rivers are shorter, and mn their whole 
course in nearly the same latitude, wliich ren- 
ders the floods less dangerous and more under 
the command of dykes and barriers, than they 
are in the western country, where the whole 
basin of the Mississippi is drained by one river, 
and the melting of the snows in the north in- 
undates and I'avages the plains in the south, 
with a force and weight of water, difficult to be 
controlled by the limited exertions of man, and 
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perhaps not to be accomplished by a thin and 
scattered population. 

The foregoing short description includes the 
whole Atlantic states ; that is, ^ the states which 
consist of a variety of all the different classes 
of rocks in a geological point of view ; the ap- 
phcation of the propejties whereof to agricul- 
ture, in modifying the nature and fertiMty of 
soils, is rather mixed and complicated. The 
rest of the United States, round by the lakes, 
and we have reason to believe, even as far west 
as the foot of the Stony mountains, consist of 
two classes of rocks, the secondary, and the 
alluvial made up of the washings of the secon- 
dary; these two classes possess propeities the 
most favourable to the production of vegeta- 
bles, first, in situation ; tending always towards 
the level and even surface, and secondly, in 
component parts ; being made up of particles 
ground and worn by repeated friction into mi- 
nute powder, mixed and tiiturated so as to pro- 
duce earths and soils best calculated for the 
growth of plants. 

In this vast extent of coxmtry therefore, the 
different nature and fertility of soils does not 
depend as much on any difference in the qua- 
lity of the rocks whereof the soils are fonned 
in a geological point of view, for they are near- 
ly the same, but chiefly on the difference of cli- 
mate, and relative situations as to height, the re- 
gular or irregular supply of heat and moisture 
depending on the constancy or uncertainty of 
the agents that furnish them, including the va- 
rious effects produced by the freshets and in- 



i 



118 Observations on the Gedogy 

undations of the rivers, \vith the nature of the 
rocks at their sources, and through wiiich tliey 
may have run for some distance. 

The division, called the Mississippi tenitory, 
extends from the confines of Georgia to the U- 
mits of Louisiana and the river Mississippi ; and 
from north to south from the fi'ontiers of Ten- 
nessee to Florida, and the gulf of Mexico. 
This division is composed of secondary, and 
the alluvial made up of the decomposition of 
secondary rocks; both classes of rocks contain 
the materials necessary to the formation of good 
loam, and will most probably make good soils. 

That part of this district, winch lays on the 
declivity of tlie hills towards the south, protect- 
ed from die north wind and open to the south, 
will most probably enjoy an equal and moderate 
chmate; and Uke the part of Georgia in a si- 
milar situation, it will be favourable to the pro- 
duction of the vine and the oUve. Wliere it 
touches the river Mississippi, it will partake of 
the river alluvial, and the Inconveniences of its 
floods and mai^shes; and that part bordering on 
Tennessee, wiU most probably be similar in soil, 
produce and chmate, to the coast of the great 
basin which it joins. 

Bounded on the west, north, and east side 
by navigable rivers, and drained by three other 
rivers that communicate immediately with the 
gulf of Mexico, this district ought to enjoy a 
good navigation, botli internal and external, 
while it is in some measure free fi-om the in- 
undations and uncertainty of the rivers of long 
course; those rivers which have run tlirou^ 
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it, are of a size capable of being controlled by ' 
the industry of man, and at no season subject to 
the inconvenience of great periodical floods, or 
the obstruction of ice towards their sources, 
which is more or less the case with those rivers 
that rise in noi"them latitudes. 

From the gradual declivity of the ground, 
and from the rivers which run through tlie 
country, rising in a rather elevated situation at 
no great distance, the springs of water ^viil most 
probably be abundant, and tlie water tolerable j 
tlie east part of the territoi-y, vrith the western 
part of die state of Georgia, are the only body 
of lands in the United States, which lays on a 
southern coast, open to the influence of the 
soutliern breezes, and slieltered from the sud- 
den changes which accompany the northerly 
winds on this continent. It may therefore be 
reasonably inferred, that the climate is one of 
the most moderate in the United States, or at 
least that part which has been as yet settled; 
and that the range of flie thermometer is not 
so extensive, nor the extremes of heat and 
cold so great as in those places exposed to the 
influence of the northerly winds. It is equally 
probable, that the portion immediately south of 
the highest part of the termination of the Alle- 
ghany mountains wiU be the best protected from 
the influence of the north wind, and of course 
the most temperate climate, though tlie soil may 
be less productive trom its proximity to the , 
primitive. , 

The head waters of the Tennessee river, ■ 
rising in a mountainous country, consisting of 
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primitive and transition rocks, and running a 
considerable distance through tliem, will be apt 
to bring down considerable quantities of sand 
and gravel, composed of quartz, and sandstone 
of transition pebbles ; of course, the state of 
Tennessee may contain a greater quantity of 
gi'avel ridges or sand beds, than the otiier states 
in tliis great basin ; but tlie state of Kentucky, 
made up of the alluvial that descends the Ohio, 
collected from a coal, grey wacke, and limestone 
country, mU most probably be rich and fertile ; 
the same causes will produce the same eifects, 
with a little allowance for difference of climate, 
in the states of Ohio, Indiana, and Illinois. The 
Michigan and North Western territory, being 
still further north, and having more of their al- 
luvial ori^nating from tiie washing of the lakes, 
will require still a greater deduction from their 
fertility and productiveness. The whole basin 
consists of secondary, or alluvial resulting from 
secondary decompositions; and therefore has 
the best chance of a good natural soil, while 
its level situation, not Uable to be washed, in- 
sures it all the benefits of an accumulation of 
vegetable mould, from the fall of the leaves, 
decayed grass, and other vegetable decompo- 
sitions. 

There are a great many detached masses of 
granite and sienite, scattered over the surface 
of that part of the basin, which lays to the 
north of the Ohio river, but runs to tiie south; 
from which it is probable, tliat they have come 
from the north, perhaps from the primitive 
mountains, north of the great lakes ; if so, the 
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movement of waters must have been at some 
former periods different from what they are 
now; and those waters (in place of depositing 
the decomposition of secondary, as all the rivers 
rising near the lakes do now) most probably 
brought with them, along with those masses of 
primitive rocks, the remains of primitive moun- 
tains, and may have left more sand and gravel 
on the northern parts than is to be found in the 
south. 

West of the Mississippi, the whole passes 
under the name of the Missouri territory, and 
near the sea it is called Louisiana. The whole 
of tills territory, to near the foot of the Stony 
mountains, appeal's to be secondary; but what 
is the nature of the Stony mountains, or how 
much of the alluvial brought down from them 
by the large rivers (which have been the prin- 
cipal agents in filling up the west side of the 
basin) may be the washings of primitive moun- 
tains, is uncertain. The tops of the Stony 
mountains are covered to a considerable extent 
with perpetual snows and pendent glaciers ; a 
proof that they are vastly liigher than tlie Alle- 
ghany mountains ; of course, the numberless 
streams and torrents, which descend their 
flanks, roll with much more violence and rapi- 
dity a far greater quantity of water from tlie 
melting of the snows, tiian can be expected to 
descend from mountains of the height of the 
Alleghany. It is therefore reasonable to sup- 
pose, that they will deposit at the foot of the 
Stony mountains, and for some considerable 
distance, a much greater quantity of sand and 
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gravel than the streams from the west side of 
tlie Alleghany. 

This sand and gravel, when dried up by a 
souttiern sun, may form extensive basins, de- 
prived of water ; they will become deserts, wlule 
the banks of rivers or moist places may make 
tolerable soil. These causes may render tiie 
soil of the western pait of this extensive basin 
unequal, and vibrating between very poor and 
tolerably rich. 

Rivers, wMch rise on tlie mountains and run 
over such a vast extent of country, carrying all 
their waters and deposits towards one common 
centre, and all joining the sea by one common 
oudet, are generally liable to periodical inunda- 
tions, and bring down with them a great body 
of water accompanied with a great deal of sedi- 
ment or alluvial. Tliis alluvial is generally first 
deposited on the bed and banks of those rivers, 
raising them very much above the level of the 
surrounding country, and giving the rivers the 
appearance of running upon a ridge, which is 
the cause why the surrounding' country is lia- 
ble to be flooded to a great distance by the first 
inundation ; the draining of which, after the 
rivers subside, is very much impeded by the 
circumstance of the bed and banks of the rivers 
being on a higher level, and preventing the 
water from nmrdng off, forming large lakes 
and marshes, until the heat di'ies them up, to 
experience again tlie same dro\vmng as at the 
first periodical inundation. Wlien the weight 
of waters that roll down in such rivei-^ is so 
great as to be out of tlie controul of the labour 
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of man, it is attended with great incouvenience 
and uncertainty to the farmer, aitd by render- 
ing property precarious, becomes one of the 
greatest hin*]rances that can be put in the way 
of improvement ; but tliis is fortunately Umited 
in the basin of tlie Mississippi, to tlie lower part 
of the largest rivers, and even they, like the 
Nile, may perhaps be brought hereafter under 
tile controiJ of persevering industry. 

Though this basin is highest on the west, 
north, and east side, and declines gradually to 
the south side of the great noithem lakes, 
there is no range of mountains or any basin 
sufficiently elevated to protect it against the 
northerly winds, which range thi'ough the whole 
without obstruction, and carry with them the 
sudden changes of temperature, common to the 
north winds on this continent. It is not impro- 
bable, that the frequency of those north winds 
may be Umited by the south mnd being forced 
!up the basin by the constant effects of the trade 
wind, filling the bay of Mexico, and the range 
of mountains at the bottom of the bay turning 
the current to the north ; stiU, there is a change 
of the opposite winds, and a sudden ti-ansition 
from cold to heat. 

This transition of temperature may certainly 
become every day less injuiious, both to men 
and vegetables, in proportion as they become 
habituated to the climate, and acquire new ha- 
bits better fitted for their situation; for it is 
probable, that we have not been struggUng long 
enough with the inequalities of the climate, to 
have lost our European habits; which being 
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I forced on us by an order of things quite differ- 
I ent, does not suit this country. Most of the 
L vegetables, fi-uit, ^c. which we cultivate, have 
» likewise their European habits, which they have 
I Ijot yet had time enough to change. 

On examining both the geographical and 
L geological maps of the United States, it will 
[ appear, that they are divided into two distinct 
I and sepaiate parts, differing materially from 
' each other in their relative situation and means 
of communication with the rest of the ^obe, 
L $s well as in their interior circulation and com- 
I launication within their own territory. The na. 
J tional line of separation between those two 
■' great tenitories, is that range of mountains, 
1 called the Alleghany ; which from the pooniess 
L of the soil, and the difficulty of getting to mw- 
f ket, wUl most probably be the last part of the 
y continent thickly inhabited. 

On the west side of this ridge is tlie vast ba- 
>*in of the Mississippi; geologically composed 
I 'Of similar substances, enjoying the advantage 
L»f all climates from tlie 29th to the 45th de- 
Lfp:«e of latitude, havijig tiie command of the 
tli'opical productions as well as tiiose of the 
I north, circulated tlirough its most distant extre- 
Bfiities by the immense ramifications of one 
^eat navigable river, communicating with the 
ocean only at one pouit ; navigable with some 
<Janger and difficulty by merchant ships, but in- 
accessible I0 large ships of war. 

On the Atlantic side of the ridge, they en- 
joy nearly the same variety of climate and pro- 
duction ; but for the medium of communication. 
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from north to south, they depend on t!ie sea, 
which is accessible at all points, botli to mer- 
chant ships and ships of war. 

The inhabitant west of the mountains is forced 
by situation to consider the internal na\igati(Hi 
as the cause of his riches, independence and 
happiness ; but having wily one leading sea 
port, the foreign commerce will moat propably 
be considered of secondary moment, and be 
given up to those who can do it cheapest. At 
the same time, confident of his strength, and 
having only one point to defend, it is difficult 
for his rulere to persuade him of the necessity 
either for a fleet or an army ; so that both hi 
situation and interest force him to be at peace 
witJi all tJie world. 

It is not the same widi the inhaMtant on the 
sliore of tlie Atlantic. Placed on an extensive 
coast, accessible at all pmnts to the depreda- 
tions of a superior fleet, he is easily persuaded 
■ ty his i-ulers to keep up a fleet and an army to 
protect commerce, ^c. tending doubtless to in- 
volve us in all the wars of EuTOpe, at the enor- 
mous expense it must always cost a govern- 
L ment such as this. Taxes follow in propor- 
I (ion. The inhabitants of the west pay their 
' proportion of these taxes without tlie same 
feeling or interest. The breach widens by the 
natural gravitation of interest arising out of si- 
tuation ; and nothing can long keep them toge- 
ther but the utmost prudence and economy in 
the federal rulers, by avoiding war and eveiy 
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On this earth, or in the page of histoiy, it is 

' jprobable no place can be found of the same 

extent, so well calculated to perpetuate a free 

and equal representative government, as the 

► basin of the Mississippi, both from its phyacal 

advantages and the poUlical constitutions on 

[ which the state of society is bottomed. 

By enjoying the diiferent productions of a 
variety of chmates through a rapid and easy 
' circulation to the extremities oi' the country, 
r by means of rivers, secured against the depre- 
\ dations of any foreign enemy, they set out with 
I advantages, which thousands of years of labour 
[.have not been able to obtain for other nations. 
That territory, being inclosed within a chain 
of mountains, or lakes, together with the com- 
' parative weakness of theii- neighbours, guaran- 
■ tees the inhabitants against the least apprehen- 
[ sion of invasion, while theu- having only one 
bad harbour, unfit for ships of war, takes away 
I the ability of invading by sea the property of 
^ others — removes in a great measure the temp- 
^ lation of war — and deprives the rulers even of 
y an excuse of keeping either a fleet or army es- 
l>1ablishment, wlJch hitherto have always pro- 
educed the ruin of free and equal representative 
governments. 

Bottomed on a free and equal representation 
of men, they wUl most probably be governed 
by the majority; not like the greatest part of 
tlie Atlantic states, which are founded on a re- 
presentation of property, and liable to be go- 
verned by the few or the minority. Monopoly 
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of property ensures monopoly of power, and 
the mea^s of perpetuating it, as is proven by 
the experience of all other nations. They will 
most prpbably be divided into twenty or thirty 
free and independent representative govern- 
ments, which will guarantee them against any 
sudden usurpation. But as all the nations in the ' 
old world who possessed any share of equal re- 
presentation, have been deprived of it by the 
intrigues of their rulers, experience forbids the 
placing great confidence in the continuance of 
equal representation, even on this favourite 
spot, though we may be allowed to indulge in 
the hope, that it will long be governed by the 
positive majority, and remain a place, of refuge 
to oppressed humanity. 
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SPLAXATION OF PLATE II. 



This Plate contnins five sections of tlio United States, 
from tlie sea Hhiire to the gri^at secondary biiain nj' the 
Mississippi, uitli tlic mniparative clevaliriii of llic range of 
mnuntains called in general tlie Alleghany. The scale of 
height on the margin is divided into ten parts; (he first five 
is two hnndred feet each, tn give some apiiarent hciglit to 
the email lulls anil low cuiintry ; the upper half nf the scale 
is equally divided into five, and ia one thousand feet, each 
division; making the whole scale six thousand feet. It is 
not meant that tlie highest part of the ridge shall be found 
exactly where, the line passes, but that tlie highest part nf 
the ridgo in the vicinity of that line, shall most probably be 
found of the height marked by the scale in the section. 

The colours correspond with thusc on the map; that is, 
the Siena for the rock, red fur the transition, the blue for 
the secondary, and the yellow for the alluvial, &c. 

The Catskill mountains are here represented as transi- 
tion, toough in many phices west of the Hudson the transi- 
tion is found only on the lower ground, as the foundation; 
thoitgh the tops of the hills arc fretjuently crossed with se- 
condary. 

Fig, I. No. I. Camden in Peniibsrol hay, district of Maine. 
2." Kennrbeck ri^'cr, iltstrict of Mitinc. 
3. White Hills, New Hampshire. 

1. Lake Champlatn. 

5. Wellsboro* ott Lake Champlain. 

6. Oxbnro, filly miles east of Kingston on Lake 

Ontario. 
Fig.lI.No.l. Plymouth in Boston bay, Massachusetts. 

2. Springfield on Connecticut river. 

3. Green mnuntains. 

I 4. Hudson river In the state of New York. 

5. Catskill mountains are here represented as 
transition, thougli in many places west of 
the Hudson the transition is found only in 
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the low countrjy as the foundatiofiy while 
the tops of the hills are frequently crossed 
with secondary. 

6. Delhi. 

7. Cayuga lake at Ithica. 
FigJII.No.l. Egg Harbour in New Jersey. 

£. A little to the S. W. of Philadelphia. 

3. York in the state of Pennsylvania. 

4. Summit of the Alleghany mountains. 

5. Pittsburg in Pennsylvania. 
Fig.IV.No.l. Cape Henry, Chesapeak bay, Virginia. 

2. Linnhaven bay do. 

3. Norfolk do. 

4. Smithfield do. 

5. Harris do. 

6. Lunebourgh do. 

7. Roanoke river do. 
6. Williamsville do. 
9. Martinsville do. 

10. Greenville do. 

11. Abingdon do. 
Fig. V. No. 1 . Cape Fear in North Carolina. 

2. Smithville do. 

3. Pedee river do. 

4. Catawba river do. 

5. Union do. 

6. Warm Springs, near the frontiera of Ten- 

-ucssce. 
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